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'he Lectures which form tlie basis of thb work were 
lelivercd at the Royal College of Physicians in the spring 
' of la-st year. Since this time I have, as leisure has per- 
mitted me, enlargetl my observations, and extended them 
to the active constituents of Opium, each of which has 
been examined in detail, alone and in combination with 
Belladonna. The question of the antagonism of Opium 
and Belladonna, which haa assumed a very serious and 
important pha.sc, has been fully examined. 

My object throughout has been to ascertain, clearly 
and definitely, tiie action of the drugs employed on the 
healthy body in medicinal doses, from the smallest to 
the largest ; to deduce simple practical conclusions from 
the facts observed ; and then to apply the dnig to the 
relief of the particular conditions to which its action 
appeared suited. 

Observations on the lower animals have been as 
carefully noted as those on man, and my labours have in 
this respect been amply rewarded ; for I find, generally, 
that for every variation in the effects of a particular drug 
on man, we may expect to see its exact coimterpart in 
some one or other of the lower animals. It appears, 



indeed, that the effects which result from a given action 
depend, primarily, on the specific development of the 
nervous system ; and, secondarily, on individual pecu- 
liarity. Many and varied as the effects of the action of 
a particular medicine often are, they constitute but one 
connected series, the members of which are reciprocally 
complementary. It follows that carefiilly-observed ex- 
periments on the animal series will elicit the whole of 
the phenomena which may result from the action of the 
same drug in different individuals of the human species. 
And in order, therefore, to obtain a complete view 
of these, we must subject the medicine to the analytical 
action of that variety of nervous system which charac- 
terises the different species of animals. 

Much time and labour haa been expended in laying 
before the reader observations followed throughout from 
the beginning to the end of the action of a given dose ; 
and my first endeavour has been to present to the mind, 
not only the particular effects in the order of their 
sequence, but also those more general features which 
convey, as well aa imperfect words may do, impressions 
of the actual condition of the individual subjected to the 
inBuence of the drug. 

Tedious detail and some repetition may have residted 
from this endeavour, but such defects are trivial in com- 
parison of insufficiency in the evidence adduced. 

The study of the action of medicines is more difficult 
than any other, inasmuch as the conditions are more 
complex. To gain any knowledge in this direction, the 
disturbing causes must be eliminated, and the question 
otherwise reduced to its simplest terms. 

To recognise and eliminate the disturbing agencies 
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whicli modify a given effect, is a process much more 
difficult than to deduce conclusions from any number of 
simple facts. Tiie main difficulties, indeed, of tlierapeu- 
tical enquiry lie in correct observation: there ai'e errors « 
to be eliminated, or variations to be accounted for, in the 1 
drug itself; while the peculiarity of nervous constitution 
or idiosyncrasy, the conditions of health and disease, and 
every variety of external agencies, all interpose dis- 
turbances, the value of which in eacli case it is difficult 
to estimate. 

In questions relating to the action of medicines, medi- 
cal Dieti often betray a want of intelligence as great as 
that of those who have no special knowledge of the 
subject. We ask each other to believe statements de- 
pendent on the slenderest prooi's, and sometimes without 
proof at all, or even when it points in the opposite direc- 
tion. Impatient to observe, we satisfy ourselves with 
general impressions, which, taking the place of logical in- 
ferences from carefiilly-observed facts, ultimately become 
deeply-rooted convictions. These to other minds arc un- 
satisfactory, and engender at first difficulty, then doubt, 
indifference, aud scepticism. Medicine is proportionately 
degraded, and the treatment of disease is changed ac- 
cording to fashion. Li the present day, the use of secret 
nostrums is openly sanctioned and adopted. Patients 
are allowed to drug themselvea to death with anodynes 
and narcotics. The profession includes numbers of men 
who, if they have (aith in their practice, evince an igno- 
rance discreditable to an Anglo-Saxon Leech, and who, 
if they have not, are the basest of chai'latans. 

Medicine appeals to her honest followers, to maintain 
the dignity of science aud the purity of truth ; and if we 



would answer her appeal, we must avoid hasty conclu- 
sions, and patiently study those slighter variations and 
less obtrusive phenomena, of which the more general 
and obvious effects are compounded. 

Our first impressions on entering the wilderness of 
therapeutical enquiry must indeed be discouraging, and 
the prospect of reducing anything to order, at first sight, 
hopeless. A lifetime will seem too short to effect any 
change, and we shall be inclined to turn back. But let 
U8 shut out the desert and the jungle from our view, 
and turn to the nearest object. Let us clear away the 
suffocating undergrowth from about it, denude it of the 
tangled climbers that conceal its trunk, and the moss 
which covers its branches. Let us lop off tlie parasites 
that deform it, and the foreign branches, it may be, which 
some previous hand has engrafted, and, thus isolated and 
reduced to its natural simplicity, let us choose it as the 
special object of our study and care. Life may be long 
enough to know this single individual ; and if we each 
one effect so much, what is now an uncultivated wild, 
with scarcely one well-ordered patch to rest the eyes 
upon, will soon show signs of culture ; and with con- 
tinued labour become in future generations a fair garden 
— a health resort — where, witli simple directions, we 
may send our patients to cull the good gifts which a 
Beneficent Hand has planted and purposed for the reUef 
of ' the thousand ills that flesh is heir to.' 
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CHAPTER I. 

THE history of Hemlock has been often writk'n. aiicl 
those who wish for references to this subject may find 
n in a work ' De Cicuta,' by J. Viventius, published at 
tifaples in tlie year 1777. 

It ia evident that the ancient Greek physicians posaensed 
a tolerably accmat« knowledge of the pbysiologifal action of 
this plant in poisonous doses, but it docs not appear that 
Ptbey bad so clear a perception of its effects in medicinal 
The subsequent history of the plaut presents us 
I dreary view of the progress of medical knowledge. 
> late as the year 1845, a well ascertained and carefully 
pbserved case of poisoning by hemlock disclosed early truths 
_ sspecting its toxical action which bad lain dormant for 
many centuries and become encrusted witli error. A glim- 
mering of the ancient light has indeed occasionally appeared 
to those who from time to time have souyht to determine 
the properties of the plant, as will be shown hereafter ; but 
the general state of our knowledge may be summed up in tlio 
words of two of our most eminent therapeutists. Eleven 
ITS ago Pereira wrote ; — ' In tlie present state of uncer- 
nty with respect to the real physiological operation of 
Lemlock it is obviously impossible to lay down indications or 
SOntra-indications for its use, which can be much relied on.' ' 
and Dr. Cbristison closes bis admirable investigatioua upon 
B active principle of the plant with the following remarks ! 
^ I wish I could have added to these observations on the 

■ Hlmn. UaL Medics, vol ii. port ii. p. 202. 
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poisonous effects of couia and hemlock some account of tlieir 
phjBiological action in small doses. This branch of the 
enquiry into their action I have not yet been able to inves- 
tigate ; it cannot be pursued with any accuracy by expe- 
riments on the lower animals- The phenomena must be 
ascertained in the human subject chiefly, which I have not 
hitherto been able to accompliah. On this head it may 
merely be observed that if any physicians or physiologists 
Would acquire definite infomiation as to the physiological 
effects of hemloct iu small or medicinal doses they must 
begin the enquiry anew. Little importance can be attached 
to anything already done iu this field, as I have no doubt 
whatever that by far the greater portion of the preparations 
of hemlock hitherto employed hare been of very little energy, 
and, iu the doses commonly tised, are absolutely inert.' ' 

Since these words were vrritten, Uttle or nothing has been 
done in the direction which they indicate ; aud they are as 
genei-ally applicable at the preaeut time as they were when 
they were first uttered. Reference to the most modem and 
approved treatises on the actions of medicines shows how 
little, apart from its bare toxical efiecfa, is known of the 
physiological action of hemlock ; and a critical examination 
of the preparations moat recently provided for oiu- use, and 
of their doses, prove, as I shall hereafter have occasion to 
show, that, as a medicine, we are practically ignorant of the 
virtues of this most valuable plant. I do not here speak of 
the toxical effects of hemlock, which have been well illus- 
trated in one or two fatal cases that have occurred in the last 
few years. Experiments, too, on its toxical effects on the 
lower animals are most exhaustive and complete. Leaving 
then, with very few exceptions, the corjiug vile out of con- 
sideration, I shall devote myself almost exclusively to a 
consideration of the subtle agency of this plant in man, 
and, generally spealdng, in the able-bodied. 

Having assured myself of the effects of hemlock in my 

own person, I have thus been able to fully appreciate its 

operation in others, and to proceed much more boldly than 

I could have done without such personal knowledge. 

I Edinbui^h Philosophical Trans., vol. ilii. p. 308. 



IKTnODUCTinX.—PHrsiOLOGJCAT. ACTION. A 

Fhydolo^cal Action of Hemlock. — The first effect of hem- 
lock ia a depresaion of the motor function ; and its I'td is 
the complete oblit<?riLtion of all muscular movement derived 
from the cerebro- spinal motor tract. 

1. After taking three drachma of the enccus conii of the 
'British Pharmacopaiia,'IsetoutMntiftt»</; and three-quarters 
of an hour after the dose, I felt a heavy clogging sensation 
in mj heels. There was a distinct impainnent of motor 
power. I felt, so to speak, that ' the go ' was taken out 
of me. It was not that I felt fatigued juat then, but it 
seemed as if a drag was suddenly pnt upon me, and that it 
would have been impossible to walk fast, if urged to do so. 
After walking about a mile up-hill, this sensation was very 
decided ; and on putting a foot on the scraper at the door 
of the hospital, the other leg was ehaky, and felt almost too 
weak to support me. My movements appeared clumsy to 
myself, and it seemed necessary that I should make an effort 
to control them. At the same time, there was a sluggish- 
ness of the adaptation of the eye. My vision was good for 
fixed objects ; but, when au uneven object was put in motion 
before the eyes, there was a haze and dimness of vision, 
producing a feeling of giddiness. The pidse and pupils 
were unaffected. These were the whole of the effects ; and, 
after continuing for an hom-, they rapidly disappeared, and 
left me in the possession of my usual vigour. 

2. If a strong, active individual take five or six drachma 
of the snccus on getting up in the morning, and start off for 
a long ivalh, he vrill be overtaken in the course of half or 
three-quarters of au hour with a feeling of general tiredness, 
iind a special weakness of the knees, as if he had been regularly 
tired out by walking all day to the full extent of his powers. 
If he be mmsnally active and strong, he will not, perhaps, 
yield to the inclination to rest, but will proceed slowly ou 
his way, feeling a strange lightness and powcrlesancss of the 
lega, with a tendency to drop forward on his knees. This 
will be associated with some giddiness, and a feeling of heavi- 
ness over the eyes. At first, the feeling of languor will be 
most oppreeaive, but it will soon become more tolerable ; and, 

I he should continue his journey for an hour, he will find 
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that the feeling of fati^ie has by this time nearly passed off. 
In the couree of another hour, he wUl be as active as ever. 

3, The following were the effects produced in my own 
person during a period of rest, and they contrast well with 
the foregoing. Three-quaxters of an hour after taking five 
drachms and a half of the succua conii, on raising my eyes 
from the object upon which they had been fixed to a more dis- 
tant one, the vision was confLised, and a feeling of giddiness 
suddenly came over me. That these symptoms were due to 
impairment of power in the muscular apparatus employed 
in the adaptation of the eye, was obvious to me ; for, so long 
as my eyes were fixed on a given object, the giddiness dis- 
appeared, and the definition and capacity of vision for the 
minutest object-s were unimpaired. But the iuatjint that I 
directed the eyes to another object, all was haze and con- 
fusion, and I felt giddy; and, in order to recover my vision 
and dismiss the sense of giddiness, it was necessary to lay 
hold upon some object, as it were, with my eyes, and rest 
them securely upon it. It was clear to me that the adjust- 
ing muscular apparatus of the eye was enfeebled, and ita 
coutroctious so sluggishly performed that they could no 
longer keep pace with the more active movements of the 
external muscles of the eyeball. Within ten minutes of 
the apijearance of this disorder of vision, a general musctilar 
lethargy affected me, and the eyelids felt as heavy as if thoy 
were oppressed with the deepest drowsiness. The pupils were 
considerably dilated. I sat down to note these observations ; 
but, being afraid to maintain this posture lest the rapidly 
increasing muscuhir lethargy should get the better of me, I 
rose up again and tried to shake it off. An hour and a 
quarter after teking the dose, I first felt decided weakness in 
my legs. The giddiness and dimiiuition of motor power con- 
tinued to increase for the next fifteen minutes. An hour 
and a half after taking the dose, these effects attained their 
maximum ; and at this time I was cold, pale, and totter- 
ing. The pidae, which had been emotionally excited by the 
sudden accession of the foregoing symptoms, was now 
quite regular, and of midiminished force and volume. The 
legs felt as if they would soou be too weak to support me. 
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There was a positive dimiDution of voluntary power in every 
part of the iniiacular system, and this nearly amounted to 
complete paralysis aa far aa tlie lianisfxing and levator pal- 
pebne muscles were concerned. At one time, the greatest 
exertion was required to elevate the eyelids. The mind 
remained perfectly clear and calm, and the brain active 
throughout; but the body seemed heavy, and well-nigh 
asleep. After continuing for about half an hour at their 
Tnajtimiim, the symptoms began rapidly to decline, and 
Tvithin three hours and a half of taking the dose they had 
totally disappeared. As a proof of this, I may mention that, 
for the hour following the disappearance of the conium 
symptoms, I was engaged in writing letters ; I then walked 
brifikly a distance of three miles, and finished tbe day's work 
by drawing a microscopic object- 
In order to illustrate the further effects of conium, I 
select tbe following examples : — 

4, I gave to a man o^ed 57, of powerful muscular develop- 
ment, the succus conii, in doses increased from three drachms 
to an ounce. The medicine produced no appreciable effect 
until the quantity was increased to six drachms. This doae 
was followed, twenty minutes after taking it, by sudden 
giddiness, and so much weakness of tbe legs as rendered 
the patient incapable of walking ; and he was obliged to lie 
down. There was an aching pain across the eyebrows, and 
mistiness of vision. He could hardly raise the eyehds, 
which seemed pressed down with a heavy weight; and he 
was disposed to fall off to sleep. Aft«r twenty minutes he 
got up and waited a mile ; but the legs were so weak that 
they coidd hardly support him ; the knees tended to fall 
forwards ; and his gait was tottering. An hour and a half 
after the dose, the effects had almost entirely passed off, and 
he felt as if nothing unusual had happened to him. On 
ojiother occasion (see p. 17), after taking an ounce, these 
symptoms were repeated ; but tbe accession of the giddiness 
and weakness was so rapid, that he would have fallen, but 
that he caught bold of a support. All the symptoms were 
intensified, and continued a Httle longer than when only six 
drachms were taken. 
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5. A delicate young womOD, of inactive liabits, took four 
drachms of the euecus. Twenty mimites afterwards, and 
while attending to her usual duties, she experienced nauEea 
and giddiness. She dropped an inltstand which she was 
holding in lier hands, and was unable to wait ; and she waa 
placed in the recumbent posture. These symptoms came 
on with alarming swiftness, and the pulse went up to 120 
fi-om emotional excitement ; but in a few minutes the heart 
regained its usual quietude, and she remained perfectly com- 
fortable and calm, but without power to move the arms or 
legs. An hour after taking the medicine, there was nearly 
complete muscular paralysis ; the eyelids were closed, the 
pupils widely dilated ; and the mind clear, calm, and active, 
and she expressed herself quite comfortable. She tried per- 
severiiigly to raise the eyelids when I requested her to do 
80, but she was quite unable to separate their margins, 
Tl»e pulse and respiration were normal ; the surfsiee warm. 
At the end of an hour, these symptoms passed off ; and 
after three hours she had completely recovered her activity, 
and resumed her duties. The next day she complained of 
slight wearisome pain in the muscles of the legs. 

Such are the general and constant effects produced by 
hemlock when administered in full medicinal doses. When 
the dose falls short of producing any of the above-mentioned 
symptoms while the individual is in a state of ordinary 
activity, then we have absolutely no indications of the action 
of hemlock. 

In my own person, I have sometimes thought that, in the 
absence of any appreciable symptoms, a feeling of dulnesB 
and depression might be attributed to its use ; but, from my 
observations in others, I am rather inclined to attribute this 
to the anxiety about the expected operation of the medicine. 
When the eyes and legs are both at rest, then a feeling of 
languor will be the only effect of a dose of hemlock just 
sufficient, when these organs arc in active play, to produce 
slight and transient giddiness and weakness of the legs. 
The operation of hemlock is uniform and invariable in man; 
and the same remark doubtless applies to the lower animals 
also. All animals, I believe, may be brought within its. 
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EFFECTS UPON THE BORSE. ' 

i 'influence, and its effecte will be in proportion to the degree of 
develojimeiit of tlieir motor apparatus. 

It has been doubted whether the horse is affected by hem- 
lock ; but this doubt is solved by the foUowing experiments 
made by Mr. Frederick Mavor, of Park Street, and myself, 
upon a thoroughbred two-year-old colt. At interrals of a 
week, we gave the sncciis conii of the Pharmaeopteia, in 
doses of six, eight, twelve, and sLxteen ounces, by the mouth. 
No effects followed any but the last dose, which is equivalent 
to a pound of the fresh leaves. He continued lively, and 
eating his food as usual, until twenty-five minutes after the 
dose, when he was observed to remain standing stockstill, 
with the ears fallen, and the head and neck pendent, the upper 
eyelids swollen and drooping, so as to nearly cover the eyes. 
He presented at the same time a dull, heavy, tumble-down 
appearance. The pulse, pupils, and tongue were unchanged. 
An experienced veterinary stirgeon happened to come in at 
the time ; and observing the general expression of languor 
exhibited by the animal, and the swollen and nearly closed 
eyelids, said, ' That horee has the influenza, so prevalent juBt 
now.' Five minutes afterwards, the animal dropped upon his 
knees, and in recovering hia position, nearly tumbled down. 
After a little stumbling, he regained his legs, and continued 
for the next twenty minutes in the same state of dulness and 
perfect quietude as before, excepting that now and then, a fore 
or hind leg gave way, and he was obliged to exert himself to 
regain his equilibrium. At the end of this time he was walked 
out. Alter a little stimibling, he went along slowly and lan- 
guidly, with the ears down, the head and neck depressed, and 
the eyebds half closed, swaying a little as he went. Two 
hours afterwards, the effect had entirely passed off, and he was 
as active and lively as before the dose. The head and ears 
were erect ; the sweUing and drooping of the upper lids — 
from the paralysis of the levator palpebne and orbicularis — 
had disappeared ; the pulse was of good volume and power, 

. ,and unchanged. No excreta were voided during the action 
f the medicine. 

L I proceed now to consider in detail the action of conium 
fon the nervous system. The earliest indications of the 
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operation of the medicine are inTariably those that arise 
from depression of the motor function of the third pair of 
nerves. They are : giddiness ; the sensation of a heavy weight 
depressing the eyelids, or actual ptosis ; a dull la/y or fixed 
expressionless stare like that of a drunken person ; dilata- 
tion of the pupiU. After moderate doses, the interference 
of vision is only such as resiUts in haziness, as if a thin 
film of transparent vapour were floating between the eye 
and the object ; the effect being identical with that observed 
on looking through a medium of unequal density, such aa 
the mixture of hot and cold air enveloping a highly heat-ed 
stove. It occurs independently of any dilatation of the pupil, 
and is compatible with good definition for fixed objects. It 
is due to imperfect adjustment of the refracting media of 
the eye from partial paralysis of the ciliary branches of the 
third nerve. It is throngh these minnte branches that the 
individnal first becomes conscious of the effect of hemlock, 
and if he should be reading at the time, he will suddenly 
find the occupation fatiguing, and. very soon afterwards, it 
may be impossible ; and he will be glad to close the eyes to 
relieve himself of the symptom, and as the mnscular 
lethargy begins to be felt, content to lie perfectly still as if 
asleep. 

In full doses the depressing infiuence involves the other 
branches of the nerve and the lazy movements of the eye- 
ball, or dull fixed and occasionally divergent stare, indicate 
the partially paralysed condition of the external muscUe of 
the eyeball; while more or less drooping of the npper lida 
express a similar condition of the levator palpebrat. 

Dovhle vision, from inability to maintain the convergence 
of the optic axes, excepting as a very evanescent effect, 
is a comparatively rare result of the action of hemlock. 
I have only observed it in a few persons. In one of 
these, a delicate invalid confined by weakness and ovarian 
disease chiefly to the recumbent position, fi. gij. of the 
Buccne couii produced full eflTects accompanied by double 
vision. This was a constant symptom — it came on half an 
hour after taking the medicine and lasted twenty minutes. 
After having taken the hemlock for sis months, she told me 
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B often as I happened to see her during tLe operation of 
the loedicine, that she saw each object in the room double, 
that my eyes were also doubled, and that she felt as if she 
I were squinting, 

Dilatntimi of the jmj)il occurs usually after only very large 

loses, and then it is often but slight, and only observable in 

i subdued light — the excitement of strong light overcoming 

; tendency to dilate, just as the exertion of a strong will 

Patrengthens for a time an enfeebled limb. 

The absence of any preponderating action of the muscles 
supplied by the fourth and gixth pairs of nerves shows that 
they are equally affected with the third pair. 

A proportiouate diminution of power is also observed in 
B muscles supplied by the motor branches of the Jlfth arul 
•Henlh fairs. The contractile power of the m. orbicularis in 
particular ia distinctly weakened. This waa observed in the 
horse ; in the mouse (see below) ; and also in case 16, &c. 

Upon the eiijhth pttir the action of eonium. is not very 
apparent in a state of health, but in the spasmodic affections 
arising from irritatiou of this iierve its iuffuence is very 
decided as will be sliown hereafter [p. 49). 

As to the hypogloMiil iierve, I have never observed any 

Kided loss of voluntary power in the tongue during the 

1 of coninm, unless, as in chorea, some derangement of 

1 centre pre-existed. In the disease instanced, I have 

inly observed the speech to become more halting and 

efective when the action of the medicine has been at its 

Jtimtun, than before the dose. 

In the absence of irritation, fnnetional or lesional, it is 

r«qually difficult to reeoguise any particular influence upon 

the iqnnal cord. Hemlock affects the motor function of this 

part of the nervous system last of all, and short of a poisonous 

dose it does not interfere with its motor activity, or reflex 

function, as it is called, in any appreciable degree. This will 

be apparent from the following insti'uctive experiment. 

At 5,30 P.M., August 23, I injected rixv. of the snccus 

conii beneath the skin of a full-grown, active, male mouse. 

Seven minutes afterwards he began to stumble; at the tenth 

inute he tumbled over several times while sitting, kangaroo 
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fashion, upon liia Itmd legs cleaning Ma fur. Up to the 
twentieth niinat^ the little animal coiitiimed tolerably active 
and aelf-poaseaeed, getting np as if notliing was the matter, 
aa often as, in sitting or walking, he happened to roll over 
upon his side. He now gathered himself together in the 
usual couching posture, and resting the nose upon the table 
became veiy still and dull, with tlie eyes partly closed; respi- 
ration 160 — the normal rate — and regidar, When disturbed 
lie was unable to run, and on attempting to walk he rolled 
over on the side. Without any visible change or movement 
the little animal now passed ijito a state of complete paralysis, 
in which he remained until 8.15 p.m. — two hours and three 
quarters after the dose was given. During the whole of this 
time he lay motionless in the position in which he was 
placed, with the eyes nearly closed ; perfectly flaccid, and 
exhibited no indication of sensibility when dangled by an 
ear, or a tee, or by the tip of the taU. As ho lay upon the 
side the only indications of life throughout this period were 
the following : — distinct and regidar respiratory movements 
of the sides of the chest abdomen, decreasing during the 
two hours from 160 to 135, and interrupted by one or two full 
swelling inspirations during the minute. On gently passing 
the point of a pencil along the half-closed margins of the 
eyelids so as to touch them, a sluggish contraction, so faint 
as to be scarcely perceptible, occuned ; but on separating 
Ihe lids and touching the cornea no contractile action of the 
m. orbicularis was observable. On rolling the rump portion 
of the tad gently between the thumb and finger a reflex 
movement, consisting of sudden backivard jerk, of all four 
legs was simiUtaneously excited ; the vibrissai were at the 
same time momentarily agitat<?d. At 8.15 p.m. the effects 
of the hemlock began to subside, aa indicated by a little 
increase in the depth of the inspirations, which were 135, 
and on irritating the taU as above mentioned, the head, body, 
and legs were simultaneously jerked backwards, the general 
movement being such as to throw the body backwards nearly 
an inch. The eyes were at the same time opened and the 
vibriasffl strongly worked. Shortly afterwards there waa a ! 
slight movement of the fore paws, apparently of a voluntary J 
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feature — the first performed since the paralysis came on. 
But there was no further movement until 9 p.m., when on 
disturbing him aa he lay upon his side, he struggled forwards 
a little, but did not succeed in getting upon his legs. This, 
however, was accomplished when I again disturbed him at 
9.50 P.H., ajid he then drew himself together, opened the 
eyes and began to look about him and sniff for food. Shortly 
afterwards he crawled a few paces and meeting with a bit of 
bread and butter he licked off the latter, and then sat upon 
his haunches and cleaned his fore paws. At 11 p.m. he was 
in his usual condition (r. 140). The next day the little 
animal was as lively and active as ever (r. 160), and has 
continued SO up to this present day, August 28. The secre- 
tory functions were miinterfered with, and the appetite reap- 
peared with the return of power to eat. The motor centres 
within the hrain slept soundly for about three hours, and 
then slowly awoke, but the spinal marrow acted as a faithful 
sentinel throughout. ' 

Wlien, however, there is a morbid excitability of the 
reflex ftmction of the spinal cord, the influence of conium in 
subduing it is powerful and direct. IIlustrationB of this are 
furnished at page 50. 

Conimn then in a st^ate of health and in the fullest medi- 
cinal doses that we can venture to give, exerts its power 
chiefly, if not exclusively, upon the motor centres within 
the cranium. And of these the corpoTa striata of course are 
the parts principitlly affected. This appears to be indicated 
by the extreme rapidity with which the paralysing influence 
radiates through the body. So sudden and powerful is its 
action in full doses, that the patient, if he be standing at 
the time of its accession, has scarcely time to throw out the 

' If the doBB bo a poiaonous one the spinal conl aoonw or lalpr micomnbs to its 
mdative iaSritocp. thi: nspiratoiy moTi^mfnte grow eluver nnd Bliall'iwer, and dia 
OWHJ wilh the lifp of the animal. Two fslal caa»B in man are reported, one in 
Biinb. Month. Journ. Med. Sc. 1846; the olher in the Gazette do IlvpiUuir, 
Nov. 1S4T. 

Matliiroliia, Comment, on DioKoridn, snjs ' (but in Ir^lf nsses UM into ancb a 
profound el epp sftur poling hemlock tJiat the ignomnt country ppople take thwn 
far dtiftd, and begin lo akin them, nnd tbat whi-n in thp middle of ihoip -work, Iho 
n wako np.' It may be true thai they wore only asleep — ihe effect Ij the 

mlofk hsTing nearly pasted off at the lime, but it is jast aa likely Uial Bomo 

^g reflex movemcnlij of the binder quarters w«n' interpreted into a 'wuking-iip.' 
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arms and lay hold upon some support to prevent himself 
from falling. And in lesser doses the audden depression of 
muscular power is such that the patient lets the child she is 
carrying m her anas, or the heavy object she is holding in 
her hand, fall to the ground. Again, many patients experi- 
ence when the action of hemlock is at its height, a dull 
aching pain across the brows, over the roofs of the orbits, and 
at the back of tlie eyebalU ; sensations manifestly referable 
to the corpus striatum itself. 

Excepting then the reflex action of the cord, the whole 
motor function of an individual under the full influence of 
conium is actually asleep ; and this is the simplest view that 
we can take of the physiological action of hemlock. It is to 
the corpora striata, to the smaller centres of motion, and to 
the whole of the motor tract, precisely what opium is to the 
brain of a person readily influenced by its hypnotic action ; 
and just oa opium tranquillises and refreshes the over-excited 
and weary brain, so does conium soothe and strengthen the 
unduly excited and exhausted centres of motor activity. 

At first sight, ive should be apt to regard conium as a 
depressor of the muscular vigour ; but this, I am convinced 
from repeated observations, would be a very erroneous view 
of its action ; and I am prepared to say that, in repressing 
and removing irritative excitement of the motor centres, 
conimn is a tonic to these parts of the nervous system, in 
cases which require its use. 

The influence of conium appears to be in proportion, not 
to the -muscular strength of the individual, but to his motor 
activity. This important conclusion is derived from the 
following facts. 

1. The operation of hemlock in the same individual varies 
in degree according to his motor activity. A dose of conium, 
which in the ordinary condition of the patient shall be just 
sufficient to produce the peculiar effects of the plant in a 
mild degree, will, during the exhaustion following a profuse 
seminal discharge for example, opei-ate much more decidedly 
and intensely. Again, the eflect will be found to vary, in 
proportion as the activity of the patient varies. Thus in 
those whose bodily vigour gradually declines as the day 
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lara away, a dose whicli will be followed by no apprecial>l« 
effect in the early morning, wiU produce decided symptonia 
in the evening, and rice versd. 

2. Those leading a sedentary inactive life are more readily 
afFected by conium than those of active habits. A delicate 
person of active habits will therefore bear a larger dose of 
hemlock than one posaosauig abundance of strength with but 
little energy. 

3. An active restless child will often take, with scarcely 
any appreciable effect, a dose of conium sufficient to paralyse 
an adult of indolent habits ; and such as would reduce a 
powerful muscular man to a tottering condition, and force 
him to assume the recnrabent position, and retain it for a 
qnarter of an hour or more. (See cases 1, 9, and 16.) 

4. The same rule applies to children themselves ; to pro- 
duce a given effect, a dull inactive child requires only half 
the quantity that a lively, active one does. 

The general inference from these observations is that the 
dose of conium must be proportioned, not to the muscular 
strength of the individual, but to the degree of his motor 
activity, functions which the opemtion of conium indicate to 
be so far distinct from each other. Indeed, it appears that 
by means of conium we may comparatively measure the 
bodily activity of the individual, 

Upon the cerebrum hemlock ia powerless. I have induced 
its full physiological action again and again hundreds of 
times, in at least a hundred different individuals of all ages, 
and have never been able to recognise the least narcotic, nor 
directly hypnotic, effects. 

If sleep followed complete repose of the muscular system 
as a necessary consequence, then there would be no more 
powerful or direct hypnotic than hemlock. But other con- 
ditions over which this drug has no control are required to 
procure sleep. In reducing the motor centres to a state of 
perfect repose hemlock powerfully predisposes the brain for 
sleep — ^brings it within its reach, so to speak, but there leaves 
it. If indeed the imagination should happen to be dull, or 
the ideas, as in childhood, few, simple, and superficial, the 
brain may accept the invitation, and partake of an iullucnco, 
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which in its resulta, is identical with that which previously 
affected the motor centres only. 

Under the influence of an eifectual do8e, a child often pre- 
eentfi the aspect of sleep. Suddenly compelled by the over- 
spreading muscular lethargy to relinquish his amusements, 
he lays hia head upon the carpet, the lids are seen to droop 
over the dull listless eyes, and disinclined — probably from a 
degree of torpidity of the hypoglossal centre — for speech, 
the child is content to lie tranquil. To a superficial observer 
he appears to be asleep, and if the effects of the eonium be 
prolonged he may really become so. But such an event will 
rarely happen to an adult. His mind will continue dtu'ing 
the whole action of the hemlock as calm and active as was 
Socrates' when he said to his friend, ' Crito, we owe ^scu- 
lapius a cock ; pay the debt, and do not forget it.' And he 
will tell us that he feels a strong desire to keep the eyes 
closed and remain quiet and undisturbed. 

In poisonous doses the eyes will be completely fixed and 
the pupils dilated ; articulation and deglutition impossible ; 
expression and all other power of motion gone, and yet, 
while there is every appearance of the most profound coma, 
the perceptive faculties and reasoning powers may be as 
acute as ever. Such a condition I believe ia not an imcom- 
mon one in other states than that produced by hemlock. 

Like the cerebrum, the sensory part of the nervous st/stem 
is altogether unaffected directly by the action of coniuin. 
Its anodjTie power in certain diseases {see p. 54) may be 
fairly attributed to muscular relaxation in the diseased parta 
rather than to a direct infiuence upon the sensory nerves, 
eonium being to the muscular apparatus iuvolvcd what the 
knife, for example, is to irritable ulcer of the sphincter 
muscle of the bowel. Of its anodyne urfluence upon the 
facial branches of the f/th nerve, I have been unable hitherto 
to obtain other than very doubtful evidence; but in the 
painful dentition of children, I know of no anodyne so valu- 
able as hemlock. Here indeed we fail to recognise painful 
compression of sensitive nerves by muscular contraction, but 
we have, as a consequence of a slight irritation of the dental 
branches of the fifth nerve, a general irritability of the 
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motor centres, often so excessive as to result m convnlsions. 
Probably in auch a conditioa, there is a perpetual reaction of 
the motory and sensory centres one upon the other, convert- 
ing a peripheral irritation into a centric pain. I think, 
therefore, that we may trace the anodyne influence which 
henJock undoubtedly exercises over the sensory branches of 
the fifth nerve, to the power that it jjossesses of calming the 
general irritability of the motor centres, rather than to a 
direct and exceptional action upon the sensitive nerve 
itself. 

During the action of hemlock a sensation of muscnlar 
weariness almost amounting to aching is not uncommon, 
particularly if bodily exertion be continued the while. Other 
muscular sensations may occasionally be present. In a case 
of partial parapleijta in which I employed coninm as a moans 
of quieting the reflex jerkings of the limbs, the patient, in 
addition to the usual symptoms of ita action, always exjieri- 
eneed a deep-seated intermittent tingling sensation pervad- 
ing the limbs to their extremities. It was difl'erent in cha- 
racter and more intense than the vibrations produced by the 
mildest current of the magneto-electric machine, with the 
sensations produced by which he was quite familiar. It 
came on with a gentle creeping action every few minutes, 
and lasted only a few seconds at a time. Invariably asso- 
ciated with the muficulai* weakness it passed off with it after 
continuing for about thirty minutes. What I have said of 
the influence of conium upon the cerebiiun and centres of 
sensation, is equally applicable to the gympathdic nervous 
Kystem, Conium has no influence upon the circulating organs, 
upon the secretions, or excretions, or directly npon nutrition. 
Its influence upon the sexual function (see p. 50) is trace- 
able to a direct action upon the spinal cord. 

The dilatation of the pupils arises from a depression of the 
centre of the third nei-ve, and not from a stimulant action 
of the sympathetic. 

Excepting as a transient emotional effi^ct in nervous indi- 
viduals upon the sudden accession of the symptoms after 
a first dose of hemlock, the heart and blood vessels arc 
aeolutely unaffected by its operation. I have carefully 
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deter iniued this in persons of all ages — in the weakly infaut 
not three months old ; in the strong and the debilitated j and 
iu those who have intermittent action of the heart. 

The sudden accession of the symptoms after a first dose 
of hemlock will in a nervous person sometimes excite the 
action of the heart for a few minutes, or induce a slight 
feeling of nausea, or a cold sweat, or even an action of the 
bowels ; but these emotional effects are very rai-e, and when 
they occur are totally independent of the action of hemlock. 

As to its effects upon nuiril'ton, I have administered conium 
for months^ — in one case for more than six months {see p. 24) 
— and in such doses as have daily produced its peculiar 
physiological action, and the result has invariably been an 
improvement in the general nutrition and vigour of the 
body. This is true even when the drug is taken in poisonous 
doses ; thus John Hunter's patient ' took one ounce of ex- 
tract of hemlock in the course of the day for some time, 
and increased the dose to two and a half ounces. It pro- 
duced indistinct vision and blindness, loss of voice, falling 
of the lower jaw, and a temporary palsy of the extremities, 
and once or twice a loss of sensation, and notwithstanding 
he was almost every night in a state as it were of complete 
intoxication from the hemlock, his health did not suffer, 
but on the contrary kept pace with the improvement in the 
ulcers ' for which the medicine was prescribed. Ultiinatc'ly 
the patient killed himself by taking in the course of the 
m,onmig an ounce and a quai-ter of the extract, ' It is 
doubtless by removing sources of central irritation that 
conium acta thus indirectly in improving the nutrition of 
the body. 

Having now completed my observations on the physio- 
logical effects of hemlock in medicinal doses and short of 
producing toxical effect*, I cannot conclude without advanc- 
ing an inquiry respecting ita primary action upon the 
OU8 centres trom whence the effects above-recorded 
I take it for grant^ed that conia represents the whole of the 
active principle of hemlock. But whether it exercises ita 
powerful and subtle influence as conia or as some product of 
' John HunWr's Torka, 1jy J»aieg F, Palmw, rol. ii, p. 378. 
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its decomposition is doubtful. Uiilike several other poisonous 
agents, oouia does not pass throiigli the system unchanged; 
and it is probable that it exercises its power at the instant 
of its decomposition. I have assiired myself that eonia as 
such does not pass out of the system. It cannot be detected 
in either the breath, the sweat, the fwces, or the urine. 

I have carefully examined the urine voided immediately 
before and from 1 to 2J hours after the administration of 
large doses of conium many times, and find that this excre- 
tion is in no way altered by the powerful action of the 
medicine in the system. 

The following is a typical case: — John E., aged 57, a 
powerful smith, affected with muscnlar tremor of the left 
hand. He took a meal of tea, bread and butter, with a little 
fish, at 5.30 P.M., and emptied the bladder at 7,yO p.m. At 
7.45 he emptied the bladder a second time, and took fl.Jj- 
of the succns conii. Half an hour after, he was suddenly 
seized with giddiness and weakness of the legs, and was 
unable to stand or walk for a quarter of an hour. During the 
next quarter of an hour he continued very tottering, but could 
walk slowly with assistance. Pulse 72, unchanged. PupUs 
unchanged. For the next hour he remained quiet, feeliag 
great heaviness of the eyelids, and a tendency to sleep. At 
the end of this time the giddiness and weakness of the legs 
had entirely passed off. The puUe throughout was 72, and 
of good volume and power. The pupils which at the com- 
mencement measured the Jth of an inch in diameter were now 
dilated to nearly |th. Two and a quarter hours after taking 
the medicine, and having had nothing whatever in the interim, 
the patient emptied the bladder a third time, voiding fl. Jivss. 
of urine. The urine passed on taking the dose (urine A), and 
that voided 2^ hours afterwards (urine B) were examined. 
Both specimens had precisely the same physical characters — 
a full sherry colour, clear, naturally acid, and a specific gravity 
of 102-3-2. 



1000 gr. measnres Ubikb A contained ; 
Chlorini! . . . . 6-5 gni. 

Urea 160 gre. 

PhoBphnle» and Bulpbnlos . \0'2 gr». 
TJtie add. normBl ttmonnt. 



U&iHB B coBtained : 
Cbloriae .... G'66 gis. 
Urea .... 168 gi». 

Fho«phateB and snlphaUB . lO'O gn. 
Uric odd, Donnal unoiuit. 
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Urine B was examined for conia, but not a trace of it 
could be detected. 

Til some eases, the solid constituents were more abundant 
in the urine passed before the action of medicine ; in others, 
more abundant in that passed after the operation of the 
drug; the variations in all cases having reference to the 
time of ingestion of the hist meal, and being altogether 
independent of the action of the conium. 

In examining the urine for conia, I have adopted two pro* 
cesses. First, after precipitating the chlorine and urea by 
solutions of nitrate of silrer and proto-nitrate of mercury, 
the clear filtiute was placed in a flat dish and allowed to 
evaporate spontaneously in a warm room. The crystalline 
matter and light brown Byrupy residue were then super- 
saturated with caustic potash, and washed with aether. The 
' tether was separated and allowed to distil from a water bath. 

When the caustic potash was added, a strong odour of 
conia, and one that bore the test of comparison side by side 
with an aqueous solution of conia, or extract of conia mixed 
with potash, was evolved ; and I concluded for a time that 
I had found conia in the urine. This, however, was a mis- 
take ; for on repeating the process on two mixtures — the one 
composed of equal quantities of the urines of three patienta 
passed immediately before administering conium to them, 
and the other composed of the same quantities of their 
urine secreted during the operation of an a^regate dose of 
fl. ;xvij. of succus conii — I found that both evolved a strong 
and decided conia odour, and side by side it was impossible 
to distinguish the least difference between them. From both 
mixtures the eether extracted a minute film of oily matter 
free from any trace of conia. I mention this fallacy in order 
to show that in examining the animal fluids or tissues for 
conia, we must bear in mind that the addition of caustic 
potash to them will ofteu develope an odour indistinguish- 
able from conia, and that nothing short of the isolation of 
the principle itself should satisfy us (see page 81). It is 
for this reason that I cannot attach any value to Mr. Judd'a 
observation, that the blood, thecal fluid, portions of the 
cerebrum, of the spinal cord, and of the muaclee of cats 
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poisoned by eoninm, all yielded evidence — odoriferous evi- 
dence — of the presence of conia.' 

The second process which I adopted for the detection of 
conia was ae follows :-^AlKmt one part of a saturated solution 
of oxalic acid was added to four parts of the warm Tuine, 
and the mixture allowed to evaporate spontaneously. The 
brown sirupy residue was separated from the crystalline . 
matter, and both separately treated with excess of caustic 
potash, and washed with Eether. 

Of those two modes of determining the presence of conia 
in the urine I prefer the latter. 

In order to assure myself that the conia was not decom- 
posed or dissipated in these endeavours to isolate it, I con- 
ducted comparative experiments by adding Sy-**^ 3"j- ^'^ 
succus conii to similar quantities of warm urine ; and sub- 
jecting the mixture to the processes above described, I did 
sot &,il in any case to obtain a small quantity of conia. In 
one experiment I exposed a mixture of ^^j- ^^ urine, giij. 
of succus conii^and ^'j- of a- cold saturated solution of oxalic 
acid, in a flat dish, to the air for a month. At the end of this 
time I placed the dusty and moistish residue upon a filter, 
and washed it with 5 iv. of water. On supersaturating the 
dark brown filtrate with potash an acrid odour of conia was 
evolved, and by means of tether I separated a minute drop of 
impure conia from the mixture. 

Means of Reeueeitation in cages of Poisoning by Hemlock, — 
Without indulging in speculations as to the manner in which 
conium acts upon the nerve centres, I will make a few ob- 
servations on the subject of resuscitation from the poisonous 
influence of the plant. I have said that the effect of conium 
is inversely as the motor activity of the individual. I 
might have said with equal truth that it is inversely as the 
activity of the respiratory function, or, in other words, the 
more active the breathing the greater the resistance to 
the action of hemlock. One thing ia clear, that a given dose 
of conium produces in the same individual, and, ceteris 
paribus, a greater effect in a state of inactivity, than when, 



' Tnac. Bojml Modieo-bot. Soe. of Loadoa, 1881-1837, pp- MS, 146. 
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by forced muscular exercise, he tries to ward off the in- 
fluence of the drug. Now in poisoning dogs by pmsaic 
acid, I have aa a matter of experience found it necessary to 
teep the mouth closed for a few seconds after pouring a 
drachm or two of the fluid into the pharynx. Aa often as 
animals have been able in their convnlaions to get the moutli 
open, and inspire good volumes of air, they have recovered. 
There la something in common, I think, between the ulti- 
mate action of hydrocyanic acid and coiiium, the chief dif- 
ference being that the former attacks at once the motor 
centres of organic life, wliUe the latter expends the chief 
part of ita power upcn the motor centres of animal life, and 
only slowly and at a late period of ita action paralyses the 
movements of organic life. 

From these and the general considerationa which the 
phenomena of hemlock poisoning suggest, it appears that 
the whole of our endeavours must be directed to excite and 
maintain the reflex action of the spinal cord, and of the 
medulla especially— iu a word, to increase the quantity of 
oxygen taken into the lungs. The application of electricity 
to the upper part of the spine and chest walls simultane- 
ously, will be the moat hopeful means. More indirectly we 
may appeal to the vagus through the fifth nerve by applying 
ammonia to the nostrils, and sprinkling cold water on the 
face. The lower part of the spinal cord may receive an 
impression by the introduction of brandy or ammonia, well 
diluted in hot water, into the rectum. If deglutition be still 
possible, the peripheral branches of the vagns may be stimu- 
lated by the introduction of t)ie same stimulants into the 
stomach. Brandy should be used sparingly, for we must 
bear in luind that large doaes, in addition to an inebriant 
action, naturally depress the motor function of the cranio^ 
spinal axis, and so assist, instead of restraiuing, the action of 
hemlock. Some persons will tell us in general terms that 
the aymptoma produced by conium resemble those of alcoholio 
Intoxication. This is true in a very limited sense, and those 
who know what the effect of brandy really is, will assure 
that the effects of hemlock are peculiar and distinct, and 
such as they never experienced before. 



MEDICINAL USE OF HEMLOCK. 21 

lat alcohol, in moderate doses even, does not counteract 
in tie least degree the effects of hemlock, I have taken care 
to ascertain in female patients very susceptible of the action 
of hoth agents. Still, as a local stimulant to the stomach, 
and as a diffusihle stimulant to the circulation, this approved 
antidote of the ancients may be of service when given in 
limited quantities. 

Of aome other questions relating to the Use of HemlacJe. 
Tobacco, — I have observed that persons who use tobacco 
freely usually require a large dose of conium to produce its 
physiological effects. And the reverse, that those cannot 
tolerate tobacco who are readily influenced hy comparatively 
small doses of hemlock. This is what we should have con- 
cluded theoretically from a knowledge of the separate action 
of these two agents. Great care, therefore, is required in 
the simultaneous use of them. 

Hydrocyanic Acid. — Large doses of conium should be care- 
fully employed in conjunction with full doses of hydrocyanic 
acid. 

Alkalies and Acids. — The effects of conium juice are neither 
increased nor diminished by the copious addition of alkalies 
or of either of the mineral acids. 

The effects of coniimi, when combined with henbane, 
belladonna, and opium, respectively, will be duly considered 
in the succeeding chapter. 

The Hedicinal Use of Coniam. — Having now completed my 
account of the pliysiological action of hemlock, I come now 
to practical inquiries respecting its value as a therapeutical 
agent. 

The use of inert preparations of conium has rendered, 
with very few exceptions, all previous statements concerning 
the medicinal value of this plant almost worthless ; and it is 
necessary, I believe, to begin this inquiry anew. The fol- 
lowing examples are given as a small contribution to this 
inquiry. It is all that I can offer at present. In perasing 
these cases I would ask the reader to bear in mind these 
two necessary facts : First — That they are not picked' ex- 
iles, showing success to the exclusion of eases in which 
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no benefit waa obtained. TLey represent the -whole of the 
cases in which I have used hemlock as a therapeutical agent. 
Secondly — The treatment has consisted in the adminiatration 
of hemlock alone, and I have rigidly avoided altering the 
condition of the patient by any other means, medicinal or 
hygiewic. If in any case additional treatment has been re- 
quired, this will always be mentioned. I must preface my 
remarks on this topic by the following conclusion. It is 
the result of a good deaJ of close observation, and I am 
thoroughly convinced of its truth : — That hemlock given ia 
doses which fall far short of producing its proper physio- 
logical action is useless in the treatment of diseases for 
which it is adapted. 

The mode of action of the neurotic poisons is an unsolved 
problem, involving as it tloes a complete knowledge of the 
nature of nerve force — of its development, its affinities, and 
its mode of radiation or conduction throughout the body. 
The influence of hemlock in particular is truly marvellous. 
We have some clue to the action of its opposite or comple- 
ment strychnia, for we not only see it repeated in some of 
the commonest morbid states of the body, but we can induce 
it by electrical or other irritation of the motor portion of 
the nervous system. But the action of hemlock is quite 
beyond our comprehension. The power of the drug is so 
direct and simple, and at the same time so exclusive, that it 
resolves, as if by electrolysis, nervous action into its chief 
constituents ; and, leaving untouched the one portion, sud- 
denly and sometimes almost with the rapidity of lightning, 
depresses or altogether suspends the other. 

Deprived of all voluntary movement, the patient resem- 
bles one who has been suddenly stricken with ordinary 
palsy ; but, an hour hence, his power of motion will return, 
and no trace of tliis powerful infliience will remain. Such 
is the simplicity and certainty of the action of hemlock that 
I believe there are morbid conditions of the nervous system 
in which it may be used to analyse the diseased action and 
point out its cause (see p. 29 et seq.). 

Nor can disease be said to furnish us with any clue to 
the action of hemlock. Functional paralysis is more, I be- 
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lieve, of n, name than a reality. But even gTTvnting sneli a 
condition, the paralytic influence is only partial, and the re- 
covery therefrom slow, even when progressive. The paralysis 
of hemlock ia, as I have said before, a sleep — a sleep from 
which there is a speedy and complete awakening. Hemlock 
ifl the complete realisation of onr ideas of a medicine. 
Over natural function no medicine has so strictly limited 
and transient an influence. Upon the morbid conditions to 
which its action is suited, no drug exercises a more powerfiil 
influence or leaves a more enduring impression. But to act 
beneficially — and I cannot too strongly insist upon the fact — 
it must be given in doses sufficient to produce an impres- 
sion. To give hemlock in doses that fail to produce an 
appreciable effect upon the motor system is to give repeat- 
edly the hundredth of a grain of morphia to oi\e dj-ing for 
want of sleep, or a grain of quinine to cure an ague fit. 

In selecting hemlock aa a remedy in the treatment of 
nervous diseases, we must dissociate from it all notions of a 
deliriant, hypnotic, or convulsive action ; all ideas of a seda- 
tive power over the heart, or of any influence upon the secre- 
tiona. We must be guided by that simple view of its physio- 
logical action which I have now so fully stated, and then the 
only question to be proposed will be. Is there irritation, 
direct or reflex, of the motor centres i* If there be, conium is 
the appropriate and hopeful remedy. 

In treating of the medicinal use of hemlock, I will take 
first the convulsive diseases of children. Hemlock is essen- 
tially a children's medicine. It has often appeared to me 
that in the early development of the body, motor activity, 
from a variety of exciting causes, ia liable to a dispropor- 
tionate development, and that thus a tendency to convulsive 
disease often arises. Anyhow, whenever that tendency exists, 
it may be readily subdued by the judicious use of conium. 

I. Undue excitement of the motor centres occurring at or 
near the time of dentition, and producing general irrita- 
bility of the system with strong tendency to convulsion, and 
in many cases resulting in actual convulsions, I have treated 
deven such casee, and they have presented every variety and 
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degree of irritation. All Have recovered under the use of I 
hemlock, and the sUghter cases with great rapidity. The , 
following are examples of two of the severer cases : — 

1. Stephen S., aged IJ years, came under my care March 
1867. His mother gave the foUowing history: — During the 
time she was carrying the child, she was attending tlie death- 
bed of a near relative, and was weak, nervous, and depressed. 
On one occasion she was much startled by the unexpected 
atrildng of a large bell overhead as she passed under a gate- 
way. At hia birth the child was emaciated, but he made 
flesh rapidly, and at the end of a month was quite plmnp. 
For the first four months he screamed almost constantly. 
When only three weeks old he was seized with violent con- 
vulsions, recurring at intervals for several days in succession. 
These fits were of an epileptic character, each lasting three 
or four hours, and attended with imcousciouaneaa. The con- 
vulsions chiefly affected the left limbs. Between the second 
and third month he had a second series of fits. A month 
afteneards, he had whooping cough badly and the fits were 
again renewed. Since then he has been liable to frequent 
attacks of Laryngismiis itridolns, and a recurrence of the fits 
every three or f'oiu- weeks. Dentition began at the eighth 
month, and at this time the fits were very violent ; on one 
occasion he was unconscious for five hours, and leeches were 
applied to the temples. From this time to the present, the 
fits have increased in frequency and severity, and the attacks 
of laryngismus stridulus are induced by the least excite- 
ment. As yet only five teeth (incisors) have appeared, but 
there are indications of the eruption of a sixth. Tlie child 
baa never walked, the left leg cannot be sti-aightened on ac- 
count of contraction of the hamstring muscles ; the left arm 
is nearly useless and drawn backwards ; there is internal atra^ 
hismaa of the right eye, congenital, but much increased since 
birth. The patient is a florid, healthy-looking, remarkably 
large and powerfid child. He is noisy, restless, and un- 
manageable beyond description ; his temper is so violent 
that, upon the slightest provocation, he becomes furious, 
screaming incessantly, and in his struggles striking hie head 
against objects in the way, alike iudifierent to restraint and 
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to pain. Has startinga in his sleep, and frequently watea 
np witli a screaju. His appetite is voracious, and tliirst insa- 
tiable. On putting my finger into the mouth to examine his 
giiras, I immediately brought on a violent attack of spas- 
modic coughing interrupted by prolonged Btriduloua inspirOf- 
tion, the face became congested, the tongue was protruded, 
swollen, and of a dark colour, and he struggled de8i>erately. 
The poor mother was well-nigh worn out with her imremit- 
ting attentions to the child, and ahe stated that he is wick- 
edly disposed, and that he strikes her upon the slightest 
provocation. The treatment of this case extended over a 
year, and consisted in the administration of hemlock alone. 
Beginning with ii\ xv. of the auceua, I gradually increased the 
dose to 3 ivas. taken once every day. The beneficial effect of 
the drug was decided and immediate. Dnring the first five 
w&iks the patient had only one fit, and thia was associated 
with the cutting of the sixth tooth. At the end of this 
time the laryngiamua stridulus had finally disappeared ; the 
left arm was no longer drawn backwarda and he had begun 
to use the hand ; the left leg could be farther extended. 
From this time his progress waa rapid and uniform ; and 
with the exception of occasional twitchings and grinding 
of the teeth during sleep, and a single fit to be mentioned 
hereafter, all convulsive movements ceased. At the »ixih 
month of treatment he was able to waik with the help of 
a hand ; five more teeth had appeared, making twelve in 
all ; he was much more quiet and tractable, and waa improv- 
ing in intelligence. Dentition progressed favourably, and at 
the end of tlie ninth month all the temporary teeth were cut 
hnt two ; he walked well with the help of a hand, and used 
the left limbs almost as well as the right ; the sti-abismtis 
waa leas ; and he began now to articulate a few words ; he 
waa constantly on the move, and still very rough and bois- 
terous, and his appetite for food and drink remained as insati- 
able as ever; the nocturnal twitchings had ceased. A. fort- 
night afterwards he was able to walk alone, and now began 
to run about all day long. Two weeks later on he awoke in 
the night with a start, and his mother apprehending that 
~ e wag about to have a fit poured cold water upon his head. 
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la the evening of the next day he had a fit which lasted 
twenty minutea. This was his last convulsive attack; it 
weakened the left leg for a few days, but under the influ- 
ence of increased doses of the medicine lie speedily regained 
hia former improved condition, cut the remaining two teeth 
without difficulty, and has continued well up to the present 
time. 

The effect of the medicine upon this young patient was 
very marked. Twenty minutes after taking it the eyes had 
a heavy, stiff, dreamy appearance, and he seemed often in- 
capable of raising the lids. He would then stop suddenly in 
the middle of hia play, lay his head upon the carpet, and 
remain perfectly quiet and motionless for a period varying 
from half an hour to two hours. On one occasion he lay 
still and apparently torpid with the eyes closed for four 
hours, when his mother being somewhat alarmed roused 
him. This condition was induced by an increased dose of 5 ij. 
The effect of the hemlock upon the contracted muscles was 
very decided. The left leg, which before the dose was slightly 
bent, and moved stiffly in walking, would become released 
during the action of the medicine, and as he walked, the heel 
could be fairly brought upon the ground. 

At the time that he began to run about without assistance 
he was taking 3ij.; of the succua daily, and it produced 
the usual effects of arresting him in his play, causing the 
eyes to look dull and heavy, and inducing a state of repose 
lasting from half an hour to an hour and a half. But five 
or six days afterwards hia mother, who had watched him 
with the most anxious care, observed that the medicine had 
all at once lost its efi'ect. On mentioning this to me I 
increased the dose to sijss.; but after the first two or three 
doses no effect followed, and nine days afterwards the last 
fit occurred. I then increased the dose rapidly, and soon 
found it necessary to give the patient more than double the 
quantity that he was taking at the time he began to walk 
without assistance, in order to produce equal physiological 
effects — viz. Jivss. 

This is a very remarkable and interesting observation. 
It would appear therefrom, that simultaneously with the 



/iF TETANIC CONDITIONS. 



27 



jquirement of the power reqtiisite for running and freely 

^rcising the body in the erect posture, a rapid development 
f motor force takes place. 

If we can trust this single observation — and I think we 
may safely nse coniura for our meaBure— it appears that the 
motor force may be more than doubled during the short 
period of a fortnight. Nor is the above a very uncommon 
case, for although the child ran about from morning till 
night as soon as he could walk alone, many children attain 
an equal degree of activity in the same space of time. 

2. John C, aged 2| years, a pallid slightly-developed child, 
had always enjoyed good health np to the seventh month, 
when he suffered from an attack of measles, and the irrita- 
tion attending the eruption of two incisor teeth. These left 
him very weak, and at the ninth month he was attacked with 
fita which have recurred at variable intervals ever since. 
These attacks were preceded by a violent start and screaming, 
then followed rolling of the eyes, loss of consciousness, and 
strong contractions of the flexor muscles, lasting usually 
twenty minutes. At first the fits occurred every day, some- 
times he had four fits in the day, and occasionally as many 
as ten or thirteen in the week. 

During the last five months the character of the fits has 
somewhat changed. There is now no loss of consciousness, 
the attack is preceded by a cry of pain, and accompanied 
by a feeling of dread. The trnnk and limbs are afiected 
with tetanic spasm, the body being arched backwards and 
slightly curved to the left, the left arm pulled backwards and 
the right fonvards over the body to the left side, the month 
drawn to the left, the legs rigidly extended with a slight 
curve backwards, and the feet strongly flexed. This state 
continues, sometimes for only five or ten minutes, sometimes 
vrith short interruptions for several hours, and the little 
patient cries out with pain, frequently exclaiming, ' aches so 
bad, make me better, make me better.' He came under my 
care April 3, 1867. During the whole of the time he was 
waiting in the out-patients' department at the Hospital, he 
was in an alternate state of cramp and partial relaxation, 
and when his mother brought him into the prescribing room 
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he waa fully extended in her lap, the thumbs were drawn 
into the pahns of the hands, and firmly grasped hj the 
fingers ; the toes firmly flexed, the feet rigidly arched back- 
ivards, and the muscles of the calves firmly coutiucted. He 
complained of aching paiua chiefly in the feet and legs, and 
manifested great dread lest anyone should toucli his feet in 
passing. The head was rather large but quite cool, the fon- 
tauelle firmly closed. A slight internal strabismus (congenital) 
affected both eyes. The functions were naturally performed, 
and the child was remarkably intelligent and patient. Den- 
tition was completed three months previously, and two 
months ago he began to walk. Soon, however, the above- 
mentioned attacks supervened and prevented all further 
attempts, and for the last few weeks he has been unable to 
set a foot upon the ground or even to bear the pressure of 
shoes. The cramps distress him by day and take away all 
appetite for food, and interfere vrith sleep by night, and the 
poor little patient is much exhausted. The mother stated 
that three of her other children had suffered from convul- 
sions during dentition, and one had died in consequence, at 
the age of seventeen montlis. Under the influence of conium 
an improvement was observaljle in a few days ; the contrac- 
tions of the flngers and toes relaxed, and with the diminution 
of muscular tension the pain decreased. He was rapidly 
improving when his mother was colled to her father's death- 
bed, and the treatment waa suspended for a fortnight. At 
the end of this time he had a violent tetanic attack with 
opisthotonos, lasting IJ hour, and he was lapsing into his 
former condition of continuous cramp. Upon resuming the 
hemlock in increased doses he rapidly improved ; the muscles 
of the calf relaxed, the foot eould be extended at right angles 
with the leg, and he was able to wear boots, and began to 
walk again. The improvement continued, and within three 
months from the time I first saw him he was able to walk 
well. The attacks had totally disappeared, and he waa 
greatly improved in health and strength. The hemlock was 
now suspended, Shice this tim.e he has not manifested the 
slightest tendency to spasm, and has become a healthy and 
active child. 
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I The octioii of conium upon the spinal cord in such cases 
as these may be likened to the influence of opium upon the 
overstmined and exhausted brain. 



II. Epilepsy. — In a disease which may arise from central 
or periphei-.il irritation, from emotion or actual injury of the 
nervous matter, or from disorder of almost any of tlie func- 
tions, there must often be much difficiJty in aecertainuig its 
primary cause. In this affection conium, I have reason to 
believe, will be of use in two ways : first, as a means of sepa- 
rating the disease into two distinct classes — those cases in 
■which the attacks are due to morbid excitement of the motor 
centres, and those in which the primary irritation is located 
elsewhere ; and second, as the appropriate remedy in the 
former class of cases. Conium can do no harm in epQepsy, 
whatever be its cause, and in the particular class of cases in- 
dicated I have seen much benefit result from its use. To 
speak confidently of the advantage of any given medicine in 
the treatment of epilepsy, requires a very extensive and 
prolonged experience. I have not used conium in more 
than twenty cases, and the majority of these were hospital 
patients, and remained only a month or two under treatment, 
a period much too limited for satisfactory observation. AH of 
these cases improved excepting those in which the disease 
sprung from peripheral disorder of sensation, fi^m irregu- 
larity of the menstrual function, or from emotion, and in 
some of these the remedy was fairly tried. 

In the cases where the disease arose from sexual abuse, 
or from the irritation of dentition, the improvement was 
decided and rapid. I most content myself with furnishing 
a single instance. 

3. Rose H., aged 10 years, a strong, active and well- 
developed girl of dark complexion. From the age of four 
years she had suffered from severe epileptic fits, and from 
this time to the present, she has rarely been free from fits 
for two consecutive days. The attacks vary in intensity, 
the graver last from twenty to forty minutes, and she is alter- 
nately ' drawn up like a ball,' and suddenly extended ; the 

ighteat fits last 5 minutes, are also attended with loss of 
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consciousness, fiLlling, foaming at the mouth, and strong 
jertmg of the arms and legs. Some days she has as many 
2A three or four of the strong fits, sleeping for about two 
hours in the intervals between them. The common average 
for a long time preceding the date she came under treatment, 
was from twelve to fifteen strong fits during the week. The 
child is nearly reduced to a state of idiotcy, she has a very 
rough, impetuous, boisterous manner, and requires a constant 
attendant. The repetition of a few short hynms by heart 
represents the whole of her acquirements. She cannot be 
trusted to execute the most trifling errand. The functions 
are naturally performed, the appetite is large, and there is 
generally great thirst. Her sisters and brothers are older, 
and all healthy and free from any appai-ent tendency to 
nervous disease. Her parents are likewise healthy, but the 
mother is addicted to intemperance. 

Treat-ment and Results. — At first I employed henbane in 
daily doses of from gij. to Jiv. of the tincture or succus, but 
finding that little or no benefit resulted, I substituted couium 
after the second week. I began with fl. 5J- of the auccus 
morning and evening, and gradually increased the dose 
during the next six months to fi. 3 vj. and occasionally 3vij. 
twice a day. From the first there was a decided improve- 
ment. During the first month (November) she had only 
twenty strong fits and eight slight ones, exclusive of a suc- 
cession of violent attacks throughout the whole of one day. 
During the next two months she experienced only sixteen 
attacks altogether, and four of these were slight. She now 
had intervals of two and three weeks' respite, and through- 
out the three months followiug, the fits diminished consider- 
ably in severity, the worst lasting not longer than fifteen 
minutes. They numbered twenty-nine ; and the majority of 
these attacks occurred on tlie morning preceding her journey 
to town to see me, or on the first or second day after her 
return into the country. So long as she was kept free from 
unusual excitement, she evinced but a slight tendency to 
a fit once every few weeks. Pari passu with progres- 
sive diminution in the severity of the attacks, her memory 
and mental condition improved, and her noisy bustling and 
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often violent manner gave place to a calmer and more 
rational state. The conium had a very marked influence upon 
her. Twenty minutes after taking the larger doses, she com- 
plained either that she cotild not see, or that the objects of 
her vision were tinged with all varieties of colour. Some- 
times the eyelids drooped a little. For one or two hours 
after the accession of these symptoms, she remained per- 
fectly quiet, or only occasionally and with slow movement 
changed her place. Under my own observation — and I always 
watched the effect of an increased dose for at least two 
hours — I never observed any other effect than the most 
complete quietude, amounting almost to apathy. In this 
state she would stand by my side perfectly etiU and silent 
for twenty minutes at a time. 

m. ConvuIsiTe Action of the Hiucles. — The two following 
cases serve to link together as in a continuous chain, epi- 
lepsy on the one hand and chorea and muacular tremor on 
the other. In these also, the beneficial influence of conium 
is apparent. 

4. John M,, aged 57, a spare, grey-haired man, wbs at- 
tacked, while using a taUor's heavy pressing iron, with violent 
convulsive action of the triceps and flexor and extensor 
muscles of the right arm. The limb bung by bis side three- 
fourths extended, and the muscles above mentioned were 
powerfully contracted from forty to sixty times a minute, 
causing, aa oft«n, slight abduction of the arm from the side, 
abduction and extension of the thumb, the index and the 
second fingers, and flexion of the little finger. 

The triceps appeared to he most aflected, and ita attach- 
ments were clearly mapped out every time the muscle was 
affected with spasm. At the same instant the muscular 
masses lyiug on the inner and outer sides of the forearm 
became very rigid, the fingers were twitched, and my own 
fingers were jerked oft' the pulse. The whole limb was at the 
same time slightly abducted by a faiut spasm of the deltoid. 

Once or twice the action of the flexors has predominated, 
the forearm haa been bent at right angles to the arm, and 
the whole limb then shaken vdth convulsions so violent, that 
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he could only partially restrain them by grasping the wrist I 
in the other hand and holding it with all his force. I 

During the last four years he has had two such attacks I 
as that I have described. They came on suddenly, and, after I 
histing about a fortnight, gradually intermitted and de- I 
clined. During each attack, the convulsive action, extend- I 
iug upwards, has involved the muscles of the shoulder, and I 
the sides of the chest, neck, and face, causing much twitch- I 
ing of the right side of the mouth and some faltering of I 
speech. After continuing twenty minut'es the violent spasm J 
has ceased, and the arm has then dropped powerless to his I 
side, and so void of sensation for two hours afterwards that I 
he could not feel the thrust of a pin. I 

On two occasions, the convidsions, after extending to the 4 
face, have become general, and attended with loaa of con- I 
sciousness, and the fit has lasted for twenty minutes. 1 

The present attack came on about thirty-six hours before 
I saw him. At first there were considerable intervals be- i 
tween the spasms, but they very soon became more severe I 
and continuous and rendered sleep impossible. 

Treatment and Results. — I gave him fl. giv. suecus conii at 
once, and kept him imder observation for au hour. At the | 
end of this time the spasms were weaker, and only twenty-four I 
a minute. No other appreciable effects followed during this i 
time, but on crossing the square on his way home he was 
suddenly taken with a swimming sensation, and was obliged 
to take hold of the railings for a few minutes. The giddiness 
soon passed off, but he felt so fatigued that lie was glad to 
get into his house, which was close by, and throw himself 
upon a couch, and remain there for the next half hour, 

The twitchings, somewhat subdued in intensity, continued . 
throughout the night, and on putting his hands into cold ( 
water on rising (at 8.30 a.m.) the right hand was suddenly 
clenched and flexed at right angles to the forearm, which 
was simultaneously bent at nn acute angle with the upper 
arm. After remaining flxed in this rigid stati> of spasm for 
two or three minutes, the whole limb was powerfully con- 
vulsed, and he feared that he was going to have one of the 
general fita above described, as on former uccoeions. This, 



m CONVULSIVE DISEASES. 



33 



lowcver, did not occnr, and the attack after lasting five 
minutes suddenly subsided, and the limb returned to its 
previous state of continuous twitchings. At 11 a.m. the 
same morning I gave him a second dose of fl, 5 '■ of snccus 
conii, and IJ hour afterwards the spasms were reduced from 
twenty to fourteen a minute : the brachialia anticus wa-a 
completely tranquilliaed ; the triceps nearly so, and the 
spasms were almost entirely confined to the muscular masses 
arising from the condyles of the humerus. The power of 
the spasm was at the same time reduced to one half, at 
least. 

There was no further improvement for the next twenty 
hours, and he did not get more than five hours' sleep that 
night. After a dose of 3iv. of the succus next morning he 
slept tranquilly for two hours, and on awaking found a 
marked improvement — the Bpasms no longer involved the 
triceps. He slept at intervals, for an hour, several times 
during the day, jij. more of the medicine was taken at 
bedtime, and he had a fair night's repose. Fl. 5 v. taken the 
following morning was followed after an hour by very decided 
hemlock symptoms — viz., sudden giddiness, with great heavi- 
ness over the eyes, followed by weakness of the legs and 
tottering gait. After continuing for three-quarters of an 
hour these effects entirely passed off, and at the end of this 
time the weakened and less frequent spasms were subd^ied 
altogether vUiblt/, but on grasping the wrist slight tensions 
of the flexor tendons could still be felt. He had now re- 
gained almost perfect command over the fingers, and said 
he felt that firm strength was returning to the hand. He 
could pick up a pin, and grasp almost as firmly as vrith the 
sound hand. On walking away from my house the last 
remnant of the twitehijigs entirely and finally disappeared. 
He resumed his work two days afterwards, but I continued 
the conium, morning and night, for several days more. He 
remained perfectly well three months, when the spasms sud- 
denly returned in a mild form. They disappeared again 
after three full doses of conium, and the patient has re- 
mained well ever since. 

5. SposTB 0/ the atcnM-7n<i8toid and platyema muscles 0/ both 
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sides ; occasional spasm of the diaphragm and musclee of ths 
Iwrynx ; lurediiary tendeticy to insamty ; niaceptibility to ths 
action of hemlock. 

Mary A, J., aged 16, a well developed girl, of nervoua 
temperament and excesBiyely inactive habits, and very 8ilent, 
shy, and reserved manners. Unless actually driven away 
from her books she will sit still and read the whole of the 
day. She appeared devoid of all vivacity, and spoke to me 
in a whisper. The grandmother was twenty-three years in 
a lunatic asylum, and a cousin aged twenty-three is now in 
similar confinement. The patient herself has never before 
suffered from any nervous disorder ; the menstrual function 
was regulaily established. 

The day before she came under my care she was seized 
with crampy pain under the right blade bone accompanied by 
short sobbing inepiratioDS, and rigid spasms of botii stemo- 
uastoid mtiscles, and occasionally of the platysma, of both 
sides. The twitc^bings and shoi-t sighing or sobbing con- 
tinued all day long. She slept well during the night, but on 
awaking the spasms returned, and, involving at inteiTals the 
muscles of the larynx, caueed alarming choking sensations. 
At the time I saw her, the choking spasms had ceased, 
but the st«mo-mastoids and platysmas were in a state of 
alternate contraction and relaxation, the spasms occurring 
pretty regularly, and numbering from thirty to forty a 
minute. The contractions were very strong, and bringing 
out the sterno-mastoida into rigid relief, showed the depres- 
sions between the sternal and clavicidar origins of theso 
muscles. The shoulders were occasionally shrugged at the 
same time by spasmodic action of the trapezius and pecto- 
ralis minor. A short simultaneous sob marked the implica- 
tion of the diaphragm. 

Treatment ami Results. — I administered fl. 5iij. succi conii 
at once ; its physiological effects were declared within fifty 
minutes. During the second hour of the action of the 
medicine she was occiipied in walking home, a distance of 
two miles. She complained of giddiness and weakness of 
the knees all the way, and two or three times her knees 
bent under Ucr, aud she hod some difficulty in supporting 
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iTBelf. At the end of the first hour the spasms were re- 
duced to two in twenty minutes. For the next three days 
ehe took jij. of the succua conii in the morning, and 5J. at 
night. On the second dsiy only an occaBJonal twitch of the 
affected muscles was observed, and this finally ceased before 
night. She remained under observation for several days 
louger, and there was no renewed tendency to spasm. 5ij. 
of the Buecus subseqiieutly produced great heaviness of the 
eyelids, giddiness, and staggering. Yielding to the feeling 
of excessive languor, she would lie down and remain in a 
state of torpor for cue or two hours. The influence of 
conium in reference to bodily activity in thia case is very 
striking, and iuicords with the case referred to at page 8. 
In both fl.jij. of the succua produced fidl physiological 
action. They contrast strongly with cases 1, 3, 9, and lli. 

IV. Chorea A consideration of the pathology of this dis- 
ease involves the question of the existence of a co-ordinating 
centre of nerve force. If we assume the existence of such a 
power, independent of will, sensation, and motion, then we 
may at first sight as appropriately attribute the disorderly 
and involuntaiy movements of chorea to a derangement of 
the co-ordinating fimction, as to a morbid excitation of the 
motor centres. But it appears to me that we have no satis- 
factory evidence of the existence of a co-ordinating power 
independent of the wilL If it were a real individual function 
we should often see it manifested in proportion as the other 
functions were depressed. It would stand forth prominent 
and sometimes alone aa the others fall back. Do we observe 
this? K chorea does not furnish the demonstration I do 
not know where to look for it, certainly not in those cases 
of incomplete paraplegia in which a man walks by the aid of 
his eyes. But let it be granted that chorea is an instance of 
disorder of the co-ordinating centres, and we have a case 
in which the function of co-ordination is excited, and that 
of voluntary motion depressed. It should follow that in pro- 
portion as the latter fimction is still fm-ther depressed, the 
choreic movements would be increased. But the reverse of 
( actually the case. Conium, as the following cases 
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will show, represses and ultimately removes choreic niore- 
meiits, aiid it has been proved to possess a simple and 
exclusive action npon the motor centres. Conium therefore 
disproves, bo far, the existence of a co-ordinating function, 
and points ns to the true canse of chorea — an undue excita- 
bility of the motor centres, which throw off inipreasioiia ao 
rapidly that the will is puzzled to control them. 

The following are instances of the use of conium in chorea. 
I have taken the cases indiscriminately, just as they have 
come before me, and they are the only ones in which I have 
employed hemlock. I have regarded the disease simply as a 
primary disorder of the nervous centres, and, avoiding the 
use of all other remedies, medicinal and hygienic, even to 
the exclusion of a simple aperient and a shower of water, 
have relied upon hemlock alone. In the history of these 
cases I have felt it necessary to describe the nervous sym- 
ptoms somewhat minutely, in order that the effect of the drug 
may be the more readily traced and precisely determined. 

6. A third attack of Chorea immediately preceding the men^ 
ftnial nisus. 

Fanny M., aged 13 years, a slender but healthy-looking 
girl. Had had three attacks of chorea, each Iresh one 
exceeding the previous attack in severity. The first occurred 
at nine and a half years, the second at eleven, and the thh'd 
and present attack appeared about a fortnight before she 
came under my care on Januaiy 17, 1867. She had always 
been free from otter nervous diseajses, and from rheumatism; 
the heart was quite healthy ; all the functions were naturally 
performed, and there was no known cause for the disease. 

At the above-mentioned date the choreic movements were 
severe, and not only abridged the hours of repose, but often 
awoke the patient from sleep. The general health had 
suffered in consequence. The involuntarj' movements were 
almost exclusively confined to the left side; the leg was 
weak and uncertain, and she walked lamely ; the wrist and 
hand were in constant and rapid motion, and as the nmscles 
of the upper arm and cheat were involved, the whole member 
WM snatched here and there, and writhed about in various 
ilirections. She waa unable to pick up such an object as a 
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iliolder, and wlieu a larger body was placed witliin her 
grasp she could not retain it for many seconds, The aide of 
the neck, the face, and the ton^e were frequently contorted 
by irregular movements. 

Treatment and Heeidt. — I prescribed 5J. of the auccus conii 
every morning, and increased the dose on the third datf to 
3JB8., giving it on alternate daya, in order to judge of its 
influence on the disease. According to the mother's state- 
laent, there was a slight but decided diminution of the 
choreic movements on the couium days. On the sixteenth 
day there was a manifest improvement, and the patient slept 
better. As the medicine did not produce any of its peculiar 
effects, I now increased the dose to fl. jij. every second, and, 
after a time, third day. Slight giddiness and dimness of 
vision followed this increased dose. On the tweniij-gixth day 
she was able to pick up small objects, and, with fixed atten- 
tion, to retain thera in her hand ; to keep the aft'ected arm, 
when horizontally extended, nearly steady. The fingers, 
however, continued in consent play. She steadily improved, 
and on the thirty-fourth Any was able to dress herself. On 
the sixtieth day she was quite well, excepting an occasional 
slight twitch of the angles of the mouth; she was able to 
thread and use her needle ; her sleep was sound and undis- 
turbed, and her general health and appearance mnch im- 
proved. Shortly afterwards, the last trace of chorea dis- 
appeared, and the hemlock was discontinned. During the 
short period she was under treatment, the patient underwent 
a rapid development, and from being spare, pale, and child- 
like in figure, assumed quite a womanish build and deport- 
ment, and a fresh ruddy hue. The following June she again 
came under my care for headache and epistaxis attendant 
upon the menstrual nisus. She continued under treatment 
(by purgatives and chalybeates) for three mouths more ; but 
in the intei-val, and during the wliole of the time she remained 
under my notice, there was no indication of any tendency to 
a return of the chorea. The catamenia had not appealed at 
the end of this period. 

7. Chorea, ejiiefly of the right side, of seven weeifes' deration. 
K., aged 12, a pale, delicate-looking, and slightly- 
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made girl, of rather inactive disposition. Free from all 
dieeose until Decemlier 27, 18(57. On the previous night 
she went to bed in her usual health, but on arising in the 
morning, she was, according to her mother's deacriptioii, ' in 
.one work all over, and could not keep herself still for a 
minute.' The speech was very defective, the mouth drawn 
to the right side, and she walked very lamely from wcaknesa 
of the right leg. These symptoms, which were at first very 
eevere, decreased a little in intensity ; but for the last seven 
weeks she had experienced no improvement. 

At the expiration of this period she came under my care, 
BJid the following was her condition ; — The choreic move- 
ments chiefly affected the right side. She could not walk 
many hundred yards without assistance, progressed very 
slowly, and halted upon the right leg. She was unable to 
dress or feed herself, to sew, or to write. The right hand 
and wrist were in constant motion, and the upper arm 
frequently jerked backwards. On attempting to use this 
limb it was tossed upwards. The head was often jeiked 
down to the right shoulder, the expression as frequently 
deformed, and the angles of the mouth in continual motion. 
The tongue was affected with incontrollable writhing; she 
only spoke when solicited to do so, and then with hesitation, 
indistinctly, and in a whisper. 

The irregular movements often made sleep impossible for 
B long time, but when once asleep they ceased. 

The functions were normally performed. Pulse 72. Heart's 
action regular, the first sound a little prolonged and sonorous. 

Treatment and Bes^ilts. — I gave her ^ij. sucei conii at once. 
Twenty minutes afterwards giddiness came on and continued 
for forty minutes. She continued to walk about during the 
whole of the time, and neither the pulse nor pupils under- 
went any change daring the action of the medicine. But its 
effect upon the choreic movements was very decided. She 
walked so much hotter that the previous lameness was 
scarcely observable, was able to hold out the right arm quite 
fiteadily, and there was only an occasional slight flexion and 
twist of the wrist. The muscles of the face were quite tran- 
r^nil, and the tongue much steadier. 
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I The above-mentioned dose iraa repeated every morning 
before breaki'ast, for four weeks. The dose was then in- 
creased to ^iij. every morning, and she continued this dose 
for four weeks more. At the end of the second week she was 
so much improved that she was able to pin her shawl, write 
her name legibly, carry a saucer of fluid steadily to her 
mouth with the right hand, and there was no halting or 
dragging of the rigiit leg. At the end of the/ojtriA week,ihe 
only remains of the disease were a sudden plucking-up of 
the right arm and slight restlessness of the wrist and tongue. 
She was no longer prevented from going to sleep ; she could 
dress and feed herself, speak distinctly, and walk briskly and 
without fatigue a distance of four miles. 

At the end of the fifth week, she was quite well, and could 
thread a needle, sew, and write as legibly as ever. She had 
regained strength, colour, and spirits. I thought it prudent 
to continue the medicine for some time longer. 

It invariably produced giddiness, heaviness, as if from an 
inclination to sleep, and dulness. She was uot, however, 
allowed to give way to these feelings, but kept in active 
motion during the whole of the time required for the 
operation of the medicine. Jiij. doses caused increased 
heaviness of the eyelids, and giddiness, but did not disable 
her from walking about. I saw her from time to time np to 
the tenth week, and she continued quite well. 

8. Severe Chorea of the right side, of five weeks' duration. 
Rlieumntic tend^mnf. Speedy cure. 

Alfred v., aged 12 years, a moderately-stout and healthy- 
looking lad, but rather dull and inactive. At the age of sii 
years was laid up for three months with a severe att4ick of 
rheumatic fever. Since this he has enjoyed good health, 
but is liable to headache. Free from nervous disorder 
until Mai'ch 1868. About the middle of this month he 
became affected with choreic movements of the right side 
of the body, associated with lameness of the light leg, 
and defect of speech. He contiuued to get worse up to 
April 18 following, when he came under my care. At this 
time his condition was as follows ; — Tlie head drawn down 
.towards the right shoulder, and constantly maintained in 
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this pOHitioD, and at intervals slightly jerked round in the 
same direction ; the right comer of the mouth plucked 
downwards several times a minute ; the protruded tongue 
held tolerably steady, but the speech was almost obBolete 
and unintelligible ; the right arm was Sexed at right angles, 
retained closely to the side, and the hand in constant motion, 
beating to and fro a hundred times a minute. In order to 
restraui the ra.pid motion of the right hand, the patient 
clutched the wrist firmly with his left hand, and so nursed 
the agitated member all day long. He complained of pain 
in the right elbow, and could not raise nor abdiiet the upper 
arm; he was unable to use the fingers, or to retain any object 
within the affected hand. He walked vei-y laraely, trailing 
the right leg stiffly along, and this member was occasionally 
affected with twitchiugs. There was no sign of rheumatic 
tenderness or inflammation anywhere. The general health 
was good; tongue clean and moist; the cardiac sounds 
normal, but the systole strong from slight enlargement of 
the left ventricle. The boy was much depressed in spirits 
from want of rest; he was quite unable to assist himself, 
and his mother was obliged to hold the right hand for a long 
time every night, to enable him to go to sleep, otherwise its 
rapid and incessant motion kept liim awake. 

Treatment and Remills. — I at once gave him the succns 
conii in doses of 3ij. twice a day. Each dose produced slight 
giddiness, and was followed by marked impi-ovement. At 
the end oi four days he was bright and cheerful, and after 
making a strong effort could raise the right arm in a 
straight line above tlie head, hold it out pretty steadily at 
right angles with the body, and pick up a pen and hold it in 
his hand. The wrist, however, continued to be jerked back- 
wards and forwards sixty times a minute, and he still nursed 
it as before. The twisted head still overhung the right 
shoulder, and the twitching of the head and the right angle 
of the mouth continued. But the speech and walking were 
much improved. 

During the next two days, the patient took 3iij. of the 
BuccuB conii twice a day, and on the sij-th day he could walk, 
and even run without discernible lameness, and could now 
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told a pen in tLe hand, and make a fair attempt to write 
his name. It was only, however, by means of a very strong 
effort that he was able for a short time to restrain the play 
of the fingers. He still complained of headache. For the 
iiext four days he took S^y- of the succus thrice a day, and on 
the teidh day only a little restlessness of the affected hand 
and vrrist remained ; the head waa now released ; he walked 
well and briskly, and apoke freely and distinctly; the move- 
ments of the hand no longer hindered sleep ; but from the 
weakness and unsteadiness of the affected arm, he waa still 
unable to dress or feed himself. A severe attack of urticaria 
appeared on the eighth day, and lasted for twenty-four hours. 
rrom the tetdh to the eeventcenih day 5iv. of the succus were 
taken thrice a day. ' Each dose made him very giddy and 
nearly took him off his legs.' During this period he rapidly 
improved, and at its termination all choreic movement had 
ceased, and he was able to assist himself and others, and to 
write as steadily as usual. In all other respects he was 
quite well. I saw him on the twenty -seventh, and again on 
the thirty-seventh day, and found that he continued well and 
active, but he had complained occasionally of slight rheu- 
matic (?) pains in the knees. 

9. Ckrtmic aji4 olistmate Chorea, with morbid activity of the 
nervous system from birth. Proloti^ed use of Conium. Care. 

James R., aged 6 years, a slender, but healthy-looking 
and very intelligent boy. Never had any illness, but waa 
once threatened dimng dentition with a convulsive attack. 
From his birth he has been of a remarkably active, restless 
disposition, and during his waking hours never remained 
quiet. He is miachieTOus and destructive. If he has no 
other occupation, he bites his nails and tears with his teeth 
his pocket-handkerchiefs, and even the sheets as he lies awake 
in bed. He is affectionate, but although well managed, ia 
excitable and petulant. He came under ray care March 6, 
18G8, and for the preceding six months his natural restless- 
ness had become extreme, and was associated with gradu- 
ally increasing want of control over the movements of hia 
limbs and tongue. Of late the whole body waa in a con- 
stant writhe. In walking he goes along in a sideward 
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dirpcfion, and the Ipft foot is frequently jerked round beliintl 
the right ankle, so as to kick any one who walks by his right 
side, and often causing him to fall. This is very marked 
when he attempts to walk on tip-toes. He has a difficulty in 
getting the raised left leg down to the ground, and after 
some delay it is often set down in front of the right, and 
he then stumbles over it. As soon as the body is fairly sup- 
ported on the toes, the left foot is screwed inwards and then 
jerked off the ground. He eon only walk a very short distance. 
Aa he sits still, the left leg is occasionally jerked upwards. 
The left arm is similarly affected, and quite useless. If he 
attempts to take hold of an object with the hand, the arm is 
at first thrown into the air, and then aa suddenly plucked 
downwards, and with a twiat of the shoulder, brought behind 
the back. Without fixed attention, an object held in the 
- left hand soon iklls. The right limbs are only slightly 
affected, but in feeding himself he throws his food about far 
and wide. The head is ducked and twisted from side to 
Bide, and the levator muscles of the face are in almost 
constant play, tucking iu the angles of the mouth and rais- 
ing the eyebrows. The tongue is continually on the writhe. 
His speech, which is naturally ready, clear, and distinct, is 
now hesitating — oceaaionally even to stuttering — coarsely 
sibilant, and some days, so indistinct as to be almost unin- 
telligible to his parents. The patient sleeps fairly, but the 
limbs are affected with slight jerkings. Of late he has com- 
plained of headache, and the forehead is hot. The appetite 
ia good, and the functions regularly performed. His weight 
is just nnder three stone, being a little Itss than it was this 
time last year. The heart sounds are healthy ; the pulse 74 
to 80, often a little irregular in speed. There is no apparent 
cattse for this disorder. He has been under medical care for 
some time past, with the usual treatment for chorea (includ- 
ing shower-baths and anthelmintic purgatives), but has 
derived no benefit. 

Treatment aiid Regults, — I prescribed 3jss. of succas conii 
eeery day an hour before dinner, and increased the dose to 
3ij. on the third day. On the seventh to 5iij., and on the 
tmih to 3iiJ8S> PreTiouB doses produced no apparent effect, 
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but after that last mentioned he admitted that he felt a 
transient giddiness, and the inroliintury movements seemed 
a little diminished. On the fourteenth day I increased the 
dose to 5 IT. He occasionally complained of alight giddiness 
a quarter of an hour after this dose, and he began to mani- 
fest a slight improvement during the action of the medi- 
cine. On the twenth-first day the dose was increased to 
3v. At first it produced within twenty minutes decided 
giddiness, with double vision, and a little weakness of 
the legs. Subsequent doses did not produce double vision, 
but the eyes had a dull, heavy, vacant appearance for 
about ten minutes. There was no tendency to sleep, and 
he continued of his ovra accord to walk about. A marked 
improvement was now perceptible. The headache and 
heat of forehead had left him, and he was now generally 
quieter, and had much greater control over the left leg, and 
consequently walked better. The left arm, however, re- 
mained almost as useless as ever. On the twcftity-fiflh day I 
gave the patient S^ss. of the succus, and made him use his 
left hand in taking it. He held the glass pretty steadily, 
and keeping the arm close to the side, brought the mouth 
down to meet the vessel, and bo managed to drink the 
draught. In presenting me with the glass the forearm waa 
so suddenly thrown forwards, that the vessel waa nearly 
jerked out of his hand. This doae produced giddiness and 
staggering, followed by perfect quietude for ten minutes, as 
if he was about falling off to sleep ; but he soon got up and 
continued to walk about awkwardly for the next half-hour, 
when the effect of the medicine passed off. During its 
operation, and the following hour, the tongue and left arm 
were held steadier than I had ever seen them. From the 
tuienty-sixth to the foriy-fourih day, the httle patient took 
3iv88. of the succus twice a day — an hour before breakfast, 
and again at 4 p. m. During this time his further progress 
was slow ; but at the end of the period he could walk and 
talk much better, and was beginning to use the left band. 
The startings during sleep had also left him. During the 
following month he took Sivss. of the succus thrice a day, 
before breakfast, at noon, and at 7 p.m. No very decided 
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effect followed any dose, but he contiimed to improve, and at 
the end of this period an oecaaioual hesitation of apeech, 
and slight jerking of the left arm, were the only observable 
remnauta of the chorea. I continued the eonium anoOier 
fortnight in doses of Sxj- thrice a. day. Every dose produced 
a decided effect. A quarter of an hour afterwarda he was 
80 giddy aud tottering that he was obliged to lie down ; the 
eyes were heavy, hazy, and expressionless, as if affected by 
sleep. But after lying quiet for twenty minutes he would 
get up, resume his occupations, and make no more complaint. 
Under tlie influence of these large and oft-repeated doses he 
rapidly and completely recovered, not only from all traces of 
chorea, but from the excessive restlessness which had pos- 
sessed him for many months previously. During the whole 
of the time he waa under treatment {twelve weeks) hia 
general health improved, and he gained in strength aJid in 
weight, and there was a notable improvement in the appe- 
tite. The eonium had no effect o n the pulse, pupils — aa far 
as my observations extended — nor upon any of the secretions. 
At first the improvement in this obstinate case was so slow 
that I began to despair of obtaining much reUef from eonium. 
However, ai'ter carefully watching tlie effect of large dosea, I 
was encouraged to continue its use, and had the satisfaction 
of proving that when given in such doses aa produced decided 
physiological effects, the morbid excitability of the motor 
centres was rapidly subdued. During the twelve weeks the 
patient was under my care he took upwards of five pints 
(104 fluid ounces) of the succus couii, and ^y. or 5vj. of the 
same preparation invariably produced decided hemlock sym- 
ptoms, occasionally even to tottering, in several adults. 

This case proves: — 1st. That apart from its effect upon 
the motor centres, eonium possesses no direct influence upon 
the circulatory, imtritive, or secretory fiinetiona ; and 2ndly, 
That its use may be prolonged with safety. Its effects are 
transient and powerful, and it is entirely destitute of what 
has been called ' cumulative action.' 

The two follovring are instances of chorea associated with a 
wrttroTig tmdency to convulsive action from undue aentibiliti/ of 
~m motor contra i — 
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). Annie S., aged 3J years, a. diminutive, pallid, nervous 
child. She hod never walked well, and at the time she came 
under treatment was almost unable to do ao without assist- 
ance. She was aEFected with yreat restlessness and general 
choreic movements — of a very spasmodic character — of the 
limbs. During sleep she talked, gnashed the teeth, and 
clenched the hands ; aud the arms and legs were affected 
with frequent jerkings. During dentition she had six or 
seven convulsive attacks, and it was evident that she was now 
strongly predisposed to a return of the fits. Under the in- 
fluence of 598. doses of the succus conii there was a rapid 
improvement. 

11. John H., aged 8 years, had enjoyed good health, and 
was free from nervous disorder, until eight mouths before 
he came under my notice, but had never been able to walk 
well. For the last eight months he had been affected with 
choreic movements of the limbs, twitchiugs of the facial 
muscles, great restlessuess, and, from increasing weakness 
of his legs, almost on inability to walk. I prescribed 3j, of 
the Buceus conii, and soon increased it to sjss, twice a day, 
and ultimately to ^ij. The 5,J3a, doses produced slight and 
transient giddiness, and a perceptible diminution of the 
restlessness and irregular movements, jij. caused a little 
tottering, giddiness, and heaviness of the eyes, and arrested 
the stortings of the flexor tendons, alongside of the radial 
pulse. The treatment waa continued for hvo months, at the 
end of which time the child walked well, and was otherwise 
quit* recovered. 

All these cases show, and the lost two most evidently, that, 
when muscular weakness is the result of exhaustive irrita- 
bility of the motor centres, we have in conium a remedy 
which, in allaying and removing that irrttabilitj-, is thus 
indirectly a restorer of muscular power. 

V, FaralyBis a^tang. — The following cases will serve to 
illustrate the use of conium in the several varieties of this 



12, General parali/sU agitam from defective nutrition i 
atropkjf of the vwior centres, probably excited by ague. 
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James B., a stonemason, aged 58, but looked older. He 
bad been a healtliy and powerful man up to the year before 
he applied to me for advice, but at this time, while residing 
at Sheemess, he was affected with an attack of ague, and 
was laid np a fortnight. The shaking fits were very severe, 
and seem to have made a permanent impression upon the 
nervous system, Tor four months afterwards the left arm 
and leg began to shake, and since this time the agitation has 
gradually affected tlie whole of the muscular system, and for 
the last three months the tremor has been general. Latterly 
his diet had been poor and insufficient ; he was pallid and 
wrinkled, stooped very much, spoke hurriedly, walked with 
a short hurried and shulBing step, aud complained of great 
bodily weakness. 

Treatment arid Resulla. — Assuming the probabiHty of the 
existence of some central irritation, and doubtful how far the 
muscular tremor might be takeu as au indication of loss of 
power in the motor cenh-es, I resolved to give conium a 
fair trial in this case. I found that jiij. of the succus 
was sufficient to produce decided physiological effecta, and 
prescribed this dose every other morning for two months. 
At first he thought that the ti-emor was less on the coninm 
days, but after a persevering trial I was obliged to diseon- 
tinoe its use, and resort to astringent chalybeates. I describe 
the effects of the medicine in the patient's own words, as 
tliey were in accordance with my own observations. The 
conium ' is too strong, and does not agree with ma ; it makes 
mo nervous, and the shaking is no better, but worse.' 

13. Local paralysis agitans, rheumatic diathesis, alight lead 
taint, 

John R., aged 57, a fresL-coloured, healthy-looking, and 
powerfully -developed smith, of temperate habits, applied to 
me September 1857, on account of violent tremor of the left 
arm of three weeks' duration. He had suffered much from 
muscular rheumatism, and some years ago was thus disabled 
for a year and a half. He uses whit* lead in fitting iron 
joints, and is occaBionally exposed to its dust while cleaning 
it off old joints. A faint blue hue is observed along the 
margins of the gums. Potassii iodidi gr. viij. and potassii 
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bicarbonatiB 588. were prescribed to be taken thrice a day, 
and he continued this treatment for three months without 
improvement. His engagements took liim away from town, 
and I did not see him again until the following April, at 
which time the disease had existed for eight months, and it 
was obvious now that it had steadily increased. The tremor 
at this time affected the entire limb from the shoulder to the 
wrist. He hooked the thumb within the trowaers pocket in 
order to steady the hand, and, as it was supported in this 
position, it vibrated to and fro 130 times a minute. When 
the arm hung down unsupported, the tremor of the whole 
limb was increased, and became almost unendurable. On 
clenching the hand and rigidly contracting the powerful 
muscles of the forearm he was able, by means of a strong 
efifort, to check the motion for a few seconds, but the strain 
was too great to be continued, and as the effort relaxed, the 
rigid limb was as severely affected with tremor a£ when it was 
in a relaxed condition. There was no loss of power ; the left 
grasp being as strong as the right, and he could raise 56 
pounds with the left hand readily. A 14 lb. weight suspended 
from this hand failed to arrest the tremor. Just at the moment 
his attention was diverted to a fresh object the tremor ceased. 
During sleep the fingers of the affected hand became locked, 
and considerable force was requu'ed to open them in the morn- 
ing; and the left leg was affected with painful cramps at 
night. Occasionally he had experienced attacks of giddiness, 
with staggering and momentai'y loss of consciousness. Pass- 
ing off in the coarse of ten minutes, it was usually followed 
by sharp pain across the forehead. He would fall asleep 
when he attempted to read, and, when not actively employed, 
' must be always sitting over the fire.' Otherwise his liealth 
was good, but he had a very decided stoop, and his gait waa 
slowly assuming a shuffling character. 

Treatvtanl and Eeeultg, — I now treated him at mtervals, 
and diu'iiig tlie time that his occupations allowed him to 
remain in town, with large doses of hemlock; and, finding 
smaller doses iusuSieient to produce proper effects, prescribed 
5v. twice a day, and occasionally administered it in slnglu 
doses of 5vj. or 5viij- The eScdta of the larger doses have 
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becQ already (lescribed incidentally (p. 5 and 17). The im- 
provement waa decided, and so manifeat as to be observed by 
his fellow-workmen. He was conscious of greater control 
over the agitated limb as the effects of the coninm subsided. 
When I last saw him, at the end of January 1868, he was 
much improved ; the general tremor was gone, the to and fro 
motion of the hand was very slow and feeble compared with 
what it had been, and the limb was occasionally free from 
agitation for two or three days continuously. The nightly 
cramp, and daily pain induced by the means employed to 
restrain the motion of the arm, had now left him. I have 
since received a report of further improvement. 

Now, to whatever cause we may attribute the disease in 
this patient, it is pretty certain that he was lapsing into 
the condition described in the previous case. The result is 
encouraging and, taken together, these cases show that 
while hemlock is both theoretically and practically contra- 
indicated in an advanced stage of the disease it may be 
very beneficial in the commencement. Paralysis agitans is 
disease which no doubt reacts readily and powerfully upon 
itself, a local and partial irritation, inducing exhaustion 
and otherwise predisposing the whole of the great motor 
centres to participate in the disorder. It is by checking the 
motion in its very earliest stages that we can alone hope to 
prevent the further progress of the disease. 

In two other cases, one a man aged C9, the subject of 
chronic rheumatism ; and the other a man of middle age 
affected by severe mercurial tremor over which the usual 
remedies had no control, the paralysis a^tans yielded 
speedily under the influence of conium. 

VI. NoctnrDal Cramps of the Limbs< — Four cases, two of 
them very severe, were treated with conium. Speedy alle- 
viation followed in each case. 

VII. TetanuB.^To this disease, whether arising from in- 
flammatory irritation of the nerve centres or from the tetan- 
izing action of poisons such as strychnia and thebain, coniiim 
is tlie nattu-al antagonist. But it must be boldly opposed. 
If the patient cannot swallow, from 3vj. to Jjss. or |ij. of 
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the 8UCCU8 conii warmed to the temperature of the bodj 
should be injected alone into the bowel, and repeated every 
two, three or four hours, according to the condition of the 
muscles. I regret that I am unable to furnish an example 
of the use of conium in this disease, but I cannot too strongly 
insist on the dogma, that to be effectual, the physiological 
effects of the drug must be declared. Practically, it may 
require a much larger quantity than I have mentioned to 
produce them. Until the action of the hemlock is manifested, 
we may expect no amelioration. 



Vill. I come now to speak of the use of hemlock in those 
spasmodic affectiona which result from derangement of the 
vagus nerve. 

14. Spasm of the cesojyhagiis occurred in a healthy young 
man aged 21. It originated in a scratch from a minute 
fishbone, and the dysphagia, and pain behind the upper 
rings of the trachea, were so persistent that I had reason to 
snppose the bone had become embedded in the mucous 
membrane. The passage of a ftill-sized oesophageal bougie 
always afforded temporary relief, but I failed on every occa- 
sion, and alter repeated efforts, to pass the instrument imtil 
I had brought the patient under the influence of conium. 
Then a full-sized bougie passed at once and without resist- 
ance. I gave the patient conium in the intervals, and he 
slowly but perfectly recovered. 

SjiUKmodic ccrntractlonM of the stcmaeh and ccsophagvx, asso- 
ciated with crampy pain of the stomach, eructations of large 
quantities of wind, and the globus hystericus. In this 
common nervous affection I have found conium very ser- 
viceable. 

Spamtodic cough, LaryngUmvM stridulus, and Feriut»is. — In 
these diseases conium will be found very beneficial. I have 
used it largely in the latter affection and with success. As 
in all other cases, we must give the rem^y -ia fiill dA|^^; 
in order to produce a soothing effAjt^/a'^^'-iri.prtfttH'iKog ' 
for infanta and young children we must remember that 
m^xv. of the BUccus conii by the skin, which is equal to 
■plilv. by the mouth, is ouly sufficient to paralyse a mouse 
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for an hour or two (see p. 9). For a child a few weeks old I 
prescribe from mrx. to mx]., and for one a year old 3j. and 
more, and repeat the dose thrice a day. 

It is desirable in every case to watch the effect of the 
medicine for half an hour. A condition of qnietnde with a 
fixed sleepy appearance of the eye may be taken as a general 
indication that the proper dose has been reached, and we 
must increase the dose until this ia effected. 

Asthma, — I regret tliat I have had no experience of hem- 
lock in this disea:Se. It is one most suitable for topical ap- 
plication, and the solution prescribed at page 83 may be used 
vdth hot water as an inhalation, 

IX. In organic disease or functional derangements of the 
spinal cord attended with excessive irritability of the reflex 
function, conium will be a most suitable remedy. From my 
experimental obsen^ationa (see p. 9) I have been led to con- 
clude that conium does not much depress the reflex function 
unless it be given in doses sufficient to kill the animal. In 
medicinal doses, and in quantities sufficient to produce com- 
plete paralysis of the voluntary muscles, the reflex function 
of the cord remains intact (see p. 6). Conium therefore 
cannot be expected to do more than quiet undue excitement 
of this part of the nervous system. 

Pa/raplegm. — Conium often acts most beneficially in allay- 
ing the reflex jerkings of the limbs which are occasionally so 
distressing in this disease. But there are many cases in 
which the dose required to effect this, ia too large to be safe. 

15. Concussion of the Spine. — On stepping out of a house 
through a door by which he had not entered, a healthy middle- 
aged gentleman dropped through an open trap-door into a cel- 
lar, and falling through a considerable space, alighted upon 
his feet. He felt much shaken and shocked for a few minutes, 
hut soon recovering, he went on bis way and completed his 
r'tiffOlu! d^ly-work. During the next twenty-four hours he was 
■' tTOfiblsfi wif6:i4<?6saaiEt erections and profuse seminal dis- 
charges, which latterly were stained with blood. I saw him 
at the end of this time, and he was restless and exhausted, 
his 1^3 were weak aud tremulous, and the pulse was feeble. 
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it, and irregular. He had never experienced Bymptoms 
such as these before. Upon the Bame principle that we use 
opium in an over-excited and exliauated state of the brain, 
I prescribed d. jiij. of the succus conii, to be repeated at 
intervals of several hours, and enjoined perfect rest. This 
treatment was continued for sii days. The emissions con- 
tinued at intervals during the first day of the treatment, 
and then ceased. At the end of a week he was perfectly 
recovered, and has continued in good health up to the 
present time, which is five months after the accident. 

The foregoing case leads me to speak of the infiuetice of 
eonium. upon the sexual orgatis. I have given conium a full 
trial in every variety of cases of this kind. In those cases of 
exhaustion and irritability which arise from early self-abuse ; 
in those of troublesome irritation where the patient has been 
suddenly deprived of the legitimate means of gratifying his 
desires ; and in those cases of erotic tendency that arise from 
some obscure irritation of the lumbar portion of the spinal 
cord, I have never known conium fail to give relief. It is 
very remarkable that, while it possesses such a decided in- 
fluence over the morbid conditions of tlie sexual function, 
conium should be incapable of depressing the natural func- 
tion. The ancients believed that it not only repressed natural 
desire but actually caused atrophy of the testes and mamma), 
which latter, of course, implies atrophy of the ovaries also. 
This does not accord with my own experience, from which 
I have been led to conclude that conium, in doses short 
of causing a poisonous action, has no more power to arrest 
or depress natural sexual desu-e than it has of arresting or 
depressing the respiratory function. Conium in medicinal 
doses can only influence, as I have before observed, morbid 
conditions of the spinal cord, and in doing so leaves its 
natural function intact. 

In Dysmenorrhcea, Ovarian irritation, and Ovarian bimour, 
I have been unable to afford any relief by means of conium. 
Many such cEises, however, are chiefly if not entirely due 
to congestion. In those which can be traced to initfttion 
of the lumbar nerves, we may reasonably expect conium to 
be of service, and give it a fair trial accordingly. Upon the 
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Bladder conium appears to have no influence, I have never 
observed the slightest vesical disorder follow its use ; and in 
a chronic ease of painful spasm of the bladder I have giveii 
the drag a fair trial, but it did not afford anj relief. 

X. I have yet to make a few observations upon the use of 
hemlock in certain diseases of the eje, in cancer, and in 
glandular enlargements. 

In inflammatory diseases of the eye, conium will hereafter 
become, I believe, a valued remedy. In producing com- 
plete muscular relaxation it acts beneficially in relieving 
pain and tension, and thus removing that irritation which 
aggravates the primary disease and tends to make it 
chronic, 

I have treated six cases of strumous inflammation of the 
conjunctiva, more or less involving the cornea and iris, with 
conium, alone and unaided by external apphcations, success- 
fiilly, The speedy relief from the photophobia, laclirymation, 
and spasm of the orbicularis, has often surprised me. Ee- 
ferring to my observations on the influence of conium upon 
the fifth nerve, I shall coutent myself with the narration of 
a single case as an amplification of the preceding st^ements. 

16. C/tronic interdilial keratitw, with permanent spasm of 
(Ae m. orbicularis. 

Clara J. L., aged 8 years, had been the subject of 
interatitial leeratitia with a vascular zone in the sclerotic, 
frequent lachrymation, and intense ■photophobia for six 
months, during which time the eyes were closely shaded, 
and she was led about as one blind. The m. orbicularis and 
cormgator tntpercilii were always observed to be in a state of 
forcible contraction, and although she was a most patient, 
obedient, and intelligent child, it was quite impossible to 
obtain a satisfactory view of the cornea, 

My friend Mr. Spencer Watson, of the Central Loudon 
Ophthalmic Hospital, who referred the little patient to my 
care, had previously treated her with hypodermic injections 
of atropine to relieve the photophobia, and on one occasion 
administered chloroform in order to examine the cornea, and 
with the hope of breaking the habit of contraction which 
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afifected the orbicularis, but without success. She was also 
treated for a long period with sjrup of iodide of iron and 
coda' liver oil internally, and with ointment of mercury and 
belladonna externally. When she came under my care, the 
Whrymation and photophobia were as intense aa ever, and 
when the shade waa removed from her forehead, she covered 
her httle pallid wrinkled face with her hands. 

After persevering attempts to get a satisfactory view of 
the cornea, we failed to do so. My treatment of this caae 
eonaieted in the administration of large doses of conium, 
increased from jjss. to gvj,, and given from three to three 
and a half hours after breakfast, at intervals of a few days. 
After the third dose, gij., there was a manifest improve- 
ment ; the eyelids, which had been firmly closed for months, 
were now partially opened, and she could see to move about 
without guidance, and could look down under her shade at 
a printed page without corragation of the orbicularis, and 
endeavour to ma.ke out the largest letters. On the eleventh 
day I could, while she was under the influence of the 
conium, completely explore the cornea without difficulty. 
Both pupils and all but a small part of the circumference 
of the iris were concealed by a dense bluish-white opacity of 
the cornea. A few of the blood-vessels of the sclerotic and 
conjunctiva were turgid, and there was an occasional gush of 
tears. 

The sight was improving, and she could make out such 
objects as a dog or cat, and was able to go a short errand 
alone. 

At the end of three months she had entirely discarded her 
shade. The eyes were free from any irritation, the opacity 
of the cornea had nearly disappeared, only a slight nebulosity 
remaining to prevent a clear view of a small part of the 
iridial margin. She could read the smallest type, aud was 
now able to return to school. 

This case was remarkable for the toleration of large doses 
of coniiim. Only slight giddiness, weakness under the knees, 
and laxity of the m. levator palpebne, and orbicidaria, fol- 
lowed doses of the same drug which produced much graver 
effects in active aud powerful adults. 
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XT. Cancer, — I have given hemlock a fair and prolonged 

trial in a few cases. 

1 7. A married lady, aged 46, weak, inactive, and liable 
Jbr a great many years .to diarrhcea and intermittent ac- 
tion of the heart, manifested the cancerous diathesis hy 
the appearance of the characteristic tumour in the right 
breast, April 1866, The breast was wholly removed by my 
friend Mr. John Wood, the following July. The disease 
reappeared in the axillary glands nine months afterwards 
(April 1867), and gradually involved those of the inferior 
part of the neck, and of the loins. The lumbar pain obliged 
her to take to bed at the end of January 1868. The right 
lung became implicated, and she grew rapidly weaker — 
respiration 50, and pnlae 120 — and died suddenly, doubtless 
of syncope, shortly after eating her dinner, and juat within 
two years from the first appearance of the disease. 

Treatmmt and Eesuffs. — Hemlock was used internally and 
eitemally, and for a time simultaneously. Sjss. to Siij- of 
"the SUCCU8 conii were taken by mouth every day, with occa- 
sional interruptions, from the time the axillary glands showed 
participation in the disease to the time of death — a period 
of eleven months, jij. always produced so much giddiness 
and languor that she was unable to walk after the dose. 
Lint saturated with the succus and covered with oiled silk 
was constantly worn in the axilla for the first two months. 
At the end of this time it had produced so much irritation 
that I was obliged to suspend its use for a time. On apply- 
ing it again, diluted with an equal bulk of water, the same 
irritation reappeared after a time, and I then discarded the 
external use of the remedy altogether. It produced a dry, 
scaly eruption of the cuticle in crescentic patches, and a dark 
copper-coloured very irritable condition of the cntis, identical 
in appearance with the irritable variety of lepra. As often 
as the coniam waa left off, the skin returned to it« healthy 
state. 

Conium, it is clear, had no effect in arresting the progress 
of the disease in this case ; but it appears nevertheless to 
have acted beneficialiy: lat. In preventiiig and mitigating 
pain. Considering the extent of the disease, and the great 
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enlaT^ment and extreme acirrhoua induration of the parts 
affected, the patient suffered comparatively little pain. To 
within six monthB of her death she did not require opium, 
and during the last three months she took only occaaional 
doses of morphia, and never exceeded half a grain in the 
twenty-four hours. 2nd. The drowsiness which succeeded 
the morphia sleep usually passed into a calm sleep after the 
afternoon dose of conium, and thus the use of much opium 
was avoided. 3rd. The general health and appearance 
actually improved during the time she was taking the hem- 
lock up to within three months of her death, a fact which 
attracted the notice of her friends. 

18. The other case was one of spreading epithelial cancer 
of the rectum. The subject of it was a fleshy, healthy-looking 
woman, aged 40. 

She suffered much pain and bloody disehaige at intervals, 
but chiefly after deftecation. I prescribed jij. of the suc^us 
conii, and she took it every day for three months. Each 
dose produced, a quarter of an hour after taking it, * a dreary 
heaviness of the eyes, dizziness, weakness of the legs, and 
reeling,' and she was obliged to sit down for twenty minutes, 
when the effects began to wear off rapidly. As she grew weaJter 
from the extension of the disease^for the conium had no 
influence whatever in arresting its progress — she was obliged 
to diminish the dose of the medicine to 5jss. She was so 
convinced of its efficacy in allaying the pain and diminishing 
the discharge that it was with great reluctance she would 
consent to intermit the use of the drug. 

In Cancer of the pyforvs I have found conium decidedly 
beneficial in allaying the excruciating pain referred to this 
part and no doubt produced by cramp of the sphincter 
muscle. 



XIL In strumous and syphilitic enlargements of the 
lymphatic glands I have in several weU-aelected cases given 
conium a fair trial, but have failed to observe the slightest 
improvement in any case, 



^XUI. In pure cerebral disease conium in my hands has 
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proved BseleSB. 1 have given it in a typical case of that 
form of gentral paralysis which accompanies dementia, from 
the earlieet stage, until the disease was well advanced. And 
aiBO in several cases of mental oppression, accompanied by 
cerebral headache, and tendency to give way to emotion, but 
without the slightest benefit. In the latter condition, hem- 
loct is contra-indicated on account of the lassitude or want 
of enei^y which often attends it. 

In ac^de mania associated with an exaggerated develop- 
ment of muscular power, coninm is worthy of trial. And the 
furious maniac may doubtless he brought under the influence 
of conium with advantage. 

In the irritable condition of the brain that ofbcn exists 
when an attack of cerebral Itctmorrhagt is impending I 
believe that conium may be advantageously employed. I do 
not foresee that its use is contra-indicated in any case ; and 
when the irritation or congestion lies in the corpus striatum, 
conium vrill be of service ; for by arresting the generation of 
nerve force in this part we shall use the best means for re- 
lieving the congestion. 

Having now completed my remarks upon the use of hem- 
lock in disease, I must acknowledge that I leave the subject 
in a very imperfect state. My endeavour has been to lay 
down a few facts which may serve to form, as far as they go, 
a foundation upon which we may build a more complete his- 
tory. I will now devote a little space to the critical exami- 
nation of the pharmaceutical preparations of hemlock. And 
as I cannot feel satisfied with making bare assertions as to 
the medicinal value of this or that preparation, I shall 
endeavour so to put the proofs before the reader that he will 
be enabled to judge of this matter for himself. 
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THE PKEPAEATIONS OF CONIDM MACULATCM. 

Ik fiimiahing foiir preparations — viz., an extract, a succus, 
a cataplasm, and a tincture— conium maculatum occupiea 
a prominent position in the ' British Pharmacopcpia.' In a 
series of papers published in the ' Pharmaceutical Journal ' 
in the year 1867, I gave a detailed account of some investi- 
gations respecting the medicinal valne of the several pre- 
parations of hemlock, including au examination of the root. 
I proceed now to reproduce the more important of the {cLcta 
contained in these papers, with such additions as I am 
enabled by further experience to mate. 

I. Tinctura conii fhiotfiB. — This preparation was introduced 
into the first ' British Pharmaicopoeia' of 18(54 as a substitute 
for the tincture of the dried leaf of the obsolete ' London Phar- 
macopeia.' In speaking of this preparation, Dr. Garrod 
(Med. Times and Gaz. vol. i. 1864, p. 168), states that 'fl. 5 v. 
caused the development of slight symptoms — some sensation 
of tightness of the forehead, and a little alteration of vision, 
and perhaps some increased feeling of numbness of the lower 
extremities.' He considers this tincture to possess at least 
twice the strength of the old tincture of the leaf. 

As these statements were too vague to reassiu^ me of the 
value of a preparation which my own experience had led 
me to conclude was insoiScient to produce the proper 
physiological action of hemlock in even still larger doses 
than fl. 3v., I resolved to undertake a careful enquiry into 
the medicinal value of this and the other preparations of 
hemlock. 

The tincture with which the following observations were 
made was most carefully prepai'ed for me by Mr. Hemingway, 
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the diatiDguisbecI pharmaceutical chemist of Portman Street, 
Portman Square. The following were its characters : — 
Reaction shghtlj acid, colour hyht greenish-brown with an 
internal opalescence, a strong mousy odour. Mixed with 
sixteen times its bulk of water, the colourless solution 
assumed, upon exposure to hght and air for twenty-four 
hours, a leaf- green tinge. 

In order to ascertain the physiological effects of the tinc- 
ture, I selected two individuals — a weakly emaciated woman, 
M. A. R., aged 37, and myself. 

I began, November 11th, by taking fl, 3S8., and increased 
the dose each day until the 20th, when I took 5VJ. After 
discontinuing the use of the drug for a week, I resumed it 
on the 28th, and, having daily increased the quantity by sij., 
took a single dose of |ij. on the 3rd of December. 

The medicine was taken in a little water, from 1^ to 2J 
hours after breakfast. Some of the mornings I took on 
rising ^j. of bicarbonate of potash in a draught of water, 
sometimes alone, sometiinea with a small proportion of tar- 
taric acid. By this means the urine waa preserved alkaline 
until late iu the afternoon. The other mornings I purposely 
abstained from this or any other preparative measure. 

I carefully looked for effects, but found none after any of 
the doses, excepting a stimulant action fi-om the lai'ger quan- 
tities of spirit There waa no disorder, nor diminution of 
mUBctUar power. The pupils, definition in the vision of near 
and distant objects, the pulse and all the functions remained 
in their usual state, and the secretions were active and 
normal. During the whole of the time, I was working harder 
and longer than usual, and sleeping less ; nevertheless there 
was no sense of fatigue, neither drowsiness nor tendency to 
inaction. Every other day I vras actively engaged In body 
and mind, and usually walked from four to seven miles. On 
the alternate day I remained quiet, and was chiefly employed 
in study. Immediately after taking the |ij. of tincture on 
December 3, I sat down and wrote my letters, and then 
entered upon some microscopical investigations, and con- 
tinued them, with a single break of the dinner hour, for 
eight horn's consecutively. On this and other similar occa- 
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sions I retired to bed without any of the feeling of mental 
fatigue which I sometimes experience after prolonged micro- 
flcopieal work. 

The other subject of my experiinents was in a very different 
condition. She was a pale, delicate, emaciated woman, and 
confined to bed by the pain and constitutional disturbance 
attendant upon the formation of a very large abscess in the 
right loin. Her pulse was 108 and feeble, and she wa« rest- 
less and unable to sleep. The abscess was opened on No- 
vember 13, and a pint of pus discharged. The same night I 
ordered as an anodyne fl. 3ij- of the tincture above described, 
and directed the dose to be increased each night, provided, 
as in my own case, no effects should follow. She slept welL 
Ou the following night fl. jiij. were given, and there was uo 
sleep. On the 18th she took fl. |ss. at night, but did not 
sleep well after it. On the 19th fl. svij, were given, and she 
had a good night's rest. Having used her supply, the conium 
was suspended for a few days, and opiates (m^xv. to mxxx. 
tinctune opii) administered instea^l. Meanwhile the ab&cess 
was closing, the appetite returning, and the health rapidly 
improving. On December Ist she took fl. %j., and on the 
2nd fl. Ijss., which exhausted my supply. On carefully ex- 
amining this woman from day to day, and with special refer- 
ence to the effects of conium, neither Dr. Collie, one of the 
resident medical oflicers of the hospital, nor myself, could 
detect any result. Great relief followed the evacuation of 
the matter, and her health began to improve directly after- 
wards, and she was soon convalescent. 

Examination of the marc. — In order to make my experi- 
ments more satisfactory, I subjected the marc to the following 
process : — Placing it again in the percolator, I passed a solu- 
tion of 3j. of caustic potash in fl, |viij. of water through it, 
and subsequently washed it with water until it passed through 
colourless ; fl. |xiv. of dark brown fluid, resembling tincture 
of henbane in depth of colour, were thus procured. I sub- 
jected this to distillation, drop by drop, collecting the first 
ounce and a half separately. I allowed fl. *vij. more to 
distil, and set this aside. I then put one-half of the marc 
(which had been successively exhausted by spirit and solution 
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of potash) into the retort to the remaining fluid and distilled 
fl. |iv. more. Having aatisfied myself that these three fluids 
differed in no respects from each other, they were mixed. 
The mixture gave aU the reactions of a dilute aqueous solu- 
tion of conia and ammonia. I carefully preserved it, and on 
December 4 following, I took half a drachm in the morning, 
and a drachm in the afternoon, and increasing the dose on 
the following days took a single dose of two fluid ounces on 
the 9th. No effect followed any of the doses. 

The fruit used was a fine specimen. It was clean, and 
fi^e from admixture with other umbelliferous fruits. The 
albumen was firm and solid, the commissure convex, the 
groove indicating the involution of the albumen broad and 
deep, and the crenations of the ridges well formed — all of 
which I take to be essential characters of a well-matured 
fruit. The powder was prepared by means of a fineish hair 
sieve, and without the application of heat. It evolved a 
strong heavy mousy odour. 

I am informed by Mr. Hemingway that the whole of the 
conium fruit used in British pharmacy is obtained from 
. Germany, and that the sample used in pi-eparing the tinc- 
ture employed in the previous investigations was grown near 
Prague. Doubtless the German fruit is, to say the least, 
equally potent witli that of British growth; and, as far as 
our present investigations are concerned, the use of the 
German fruit is the more appropriate, since it was most pro- 
bably that employed by Geiger in his experiments. He 
states (Mag. fiir Pbarm. xxxv.) that nine pounds of the dry 
ripe fniite yield one oimee of conia. Accordingly one ounce 
of the fruit should yield three grains of conia, and the quaji- 
tity contained in fl. ^xs. of the tinctura conii fructus — assum- 
ing the fruit to be thoroiiglily exhausted of the alkaloid — 
would he 7^ grains = to 0-375 in fl. Jj. Now continental 
physicians prescribe conia in doses of -^ of a grain for a child, 
and J^ to 1 drop for an adult.' Hence fl. §j. of the tincture 
would be only a medium dose for an adult — assuming, as I 
have said, that it contain a quantity of conia equivalent to -^ 

' Ann. do TWmp. 1863, p. 73; Arrliis. Gin. ^■ 8ur. iiiii. 226. Seo also 
W.Kid and Bui'Le's Diaji. United Slultw Piinfniiifop. lltli ed. p, 2»a. 
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pari of the fruit employed. It appears therefore that the 
quantity of fruit employed in the preparation of the tincture 
is much too small. But even if a much larger quantity were 
used, it is very doubtful whether the preparation would be 
an efficacious one, for the active principle, although freely 
soluble in dilute spirit is in the fruit effectually protected 
from its actiou by the horny albumen with which it is asso- 
ciated — a protection which is verj* inadequately removed by 
comminution. 

In order to prove the quality of the fruit used in the tincture 
with which my experiments were made, I subjected one ounce, 
finely powdered, to the following process for the extraction 
of eonia. Having mixed it with an equal bulk of fine sand, 
I packed it loosely in the percolator, and passed, after pre- 
vious maceration, alcohoUc and aqueous solutions of caustic 
X>otash through it, and subsequently alcohol, until it dropped 
through colourless. By this means, fl. |x. of a turbid, 
brownish-green fiuid, of the same depth of colour as the 
tincture of the leaf of the London Pharmaeopceia, was 
obtained. This was exactly neutralised with sulphuric acid, 
and the sulphate of potash separated by filtration. The ■ 
filtrate was placed in a retort, and the whole of tlie alcohol 
and the chief bulk of the water distilled off. These distil- 
lates were perfectly free, both from amjnonia and eonia, and 
also from sulphuric acid. About jiv. of a blaekish-brown 
syrupy fiuid remained in the retort, and to this was added 
fl. 5iv. of aqueous solution of caustic potash, containing six- 
teen grains of the alkah. The mixture was exposed to a. 
temperature of 248° Fahr., by means of a chloride of calcium 
bath, and the distillation rapidly conducted. Colourless water 
and minute drops of equally colourless oily fluid passed over. 
About fl. syj. were obtained in all, and a charred black mass, 
which, when cold, evolved an intensely acrid and ammoniacal 
odour, remained in the retort. The distillate contained about 
two grains of eonia, but I was unable to determine its exact 
weight, for it soon became opafjuish, assumed a faint brownish 
tinge, and began to dissolve in the liighly alkaline fluid upon 
which it floated. This latter assumed a brownish tinge. It 
possessed, but in a muuh greater degree, the reactions of tho 
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distillate from the marc of the tincture formerly described. 
It formed with iodine a colourlesa solution, and dissolved 
sulphur. Wlien heated it became turbid and evolved tho 
intensely acrid fumes of conia under the appeai-ance of a 
white cloud. As the conia condensed again, it trickled in oily 
streats down the aides of the tube. The presence of a little 
alcohol in the distillate doubtless rendered the conia soluble 
to this extent. 

In operating upon so small a quantity of seed at so high a 
temperature, the waate of the conia is of course much greater 
than in experiments upon a large scale, and I believe that I 
am fidly justified in concluding that the fruit operated upon, 
and used in the preparation of the tincture, possessed the 
full amount of conia. 

The result of these experiments goes far to prove that the 
tinctura conii fructus is in all proper medicinal doses, to say 
the least, an inert preparation. From Geiger's and Cliristi- 
Bon's experiments it appears that the fruit conteins a larger 
quantity of conia than the other parts of the phint. But the 
fact that the green fruit contains a much larger quantity 
than the dry seems to have been overlooked. We know 
that the active properties of the poppy are more abundant in 
the circulating juices of the green frijit than in any other 
part of the plant ; and that they diminish in proportion as 
the capsule becomes dry and hard. It is very probable that 
this is the case with the fruit of the conium also (see p. 06), 

n. Tinctura Conii F.L. {Tincture of the dried leaf). — 1 
obtained two samples of the Tinctura conii (P.L.) : Messrs. 
J. Bell and Co. kindly furnished me with one, which I call 
' Tincture No. 1 ; ' and Mr. Hemingway prepared for \ay use 
another, which I will designate ' Tincture No. 2.' As I had 
in view a series of comparative experiments with the tincture 
of the fruit, No. 2 waa prepared in December by exhausting 
after eight days' maceration in the percolator, |iJ33. of fine 
green, strongly smelling, dried leaf (collected tlie same year, 
and carefully preserved in a tin canister in a dry place), by 
the passage of fl. ^xx. of proof spirit. Thus its strength in 
comparison with the tincture of the P. L. was as 19 to 20 ; the 
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a process yielding only fl. 3xix. out of the fl. 5XX. of 
spirit employed. No. 1 wa« prepared soon aftei- the leaves 
were dried, and preserved from access of light. Tliere waa 
no apparent difference in the two preparations. Both pos- 
sessed an acid reaction ; a dark greenish-brown colour, a 
rank odour, and its corresponding flavour with a nauseous, 
bitterish taste. On admixture with water both became 
turbid from the separation of a green resinous matter. 

I began my experiments with Tincture No. 2 : — 

December 19, at 10.45 a.m., I took 5ij- mixed with a little 
water, and remained quiet all day. 

Dec. 21, at 11.15 a.m., took Si'^-* and remained quiet for 
five or six hours afterwards. 

Dec. 22, at 10.45 a.m., I took 3v]"., and was afterwards 
and during the rest of the day actively engaged. Walked 
about five miles. 

Dee. 24, at 1 1 a.m., toot |j., and sat still conversing with 
patients for the hour following, and was afterwards actively 
engaged until midnight, when I retired to bed free from 
lieadache or fatigue. Next day I did not take the tincture. 

Dec, 26, awoke with a headache, and felt weak and poorly 
from broken rest, and a sharp attack of diarrhtpa during the 
early morning. At noon I took 3x. of the tincture, and 
immediately walked out a distance of three miles. No effects 
followed, neither was there any increase of the headache or 
sense of debility. 

Dec. 28, at 10.45 a.m., tjxik 3xiij. of the tincture, and 
from half an hour to an hour and half afterwards experienced 
a slight stimulant effect. 

I now began to use Tincture No. 1. 

Dec. 20, at 10.-30 a.m., I took 5v. On the following day, 
at 10.30 A.M., 3vij,, and sat quiet for an hour and half after- 
wards. 

Dec. 31, at 12.25 a.m. took Six. I had previously been 
sitting in a cold room, and felt very cold, and my pulse was 
only (iO. I pursued my writing at the same temperature, 
and three-quarters of an hour after taking the conium my 
pulse was 72, and had inci-eased in force j the stiuiulajit 
action of the alcohol was manifest. 
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January 1, at 10.45 a.m., I took 5xj. Jan. 3, at 10.30 
A.M., jxiij. 

Jan. 4, at 11 A.M., I took a mixture of |j. of Tincture No. 1, 
and SsB, of Tincture No. 2, Jan. 8, at noon, took Jj- of 
No. 1, and 5vj. of No. 2. 

Jan. 10, at 11.15 a.m. took |j. of each of the tinctures at a 
draught, and remained quiet. An hour after, the stimulant 
and diuretic effects of alcohol were fully manifest ; the pulse 
was 76, the pupils normal. I was actively employed during 
the latter half of the day ; worked a considerable time with 
the microscope, and did not retire to bed until midnight. 

Beyond the above-mentioned stimulant and diuretic action, 
no eflectiS whatever followed the use of the tincture. The 
quantities mentioned were mixed with au equal quantity of 
water, and taken at a single draught &om an hour and a half 
to three hours after breakfast, which consisted of a moderate 
quantity of coffee, or occasionally tea, with cold meat and 
bread. 

On one occasion an alkali was previously taken. 

Igave these tinctiu-es, in doses varying from Jiij. to viij., 
in single doses to several of my patients during convalescence 
from acute disease, and ou the day after they were allowed 
to leave their beds when they were very weak and tottering, 
but no other effect save that of stimulation from the spirit 
followed in any case. 

Dr. Garrod states (loco citato) that one of his patients took 
fl. Jj. of the tincture of the cajefnlly dried leaves, and that 
no symptoms followed. 

The dried plant. — Feeling that it is a matter of consider- 
able importance to determine whether the dried plant does 
retain any active properties, and if so in what degree, I have 
carefully examLned the dried leaves, from a portion of which 
the tinctures employed in my experiments were prepared. 
Excepting in the poultice, the dried leaf is no longer used in 
the British Pharmacopceia ; but the importance of the in- 
vestigation will be recognised when it is observed that the 
dried plant is largely used in some other Fharmocopceiafi. 
Looking first to onr nearest neighbours, I find that the 
French Codex contains no loss thau six preparations of the 
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d leaf, Tiz. ; — 1. An alcoholic extract ; 2, A plaster made 
of thia extract ; 3. An injectioD, composed of an infusion of 
the dried leaf; 4. Powder of the dry leaves ; 5. An sethereal 
tincture ; and, lastly, 6. A tincture. 

The ' Norwegian Pharraacopceia ' haa two preparations of 
conium. I. The dried leaf, prescribed as follows : — ' medium 
dose, 2 to 3 grains; 10 grains would he a dangerous dose.' 

2. An aqueous extract of the dried leaf treated by alcohol, of 
which it is said : — ' medium dose 1 to 2 grains ; a dangerous 
dose, 6 grains,' 

There is scarcely a Coutinental Pharmacopoeia which does 
not contain these and similar preparations of conium, 

The ' United States Pharmacopceia ' contains four pre- 
parations of conium, tliree of which are derived from the 
dried leaf: — 1, an alcoholic extract; 2, a fluid extract; and, 

3, a tincture corresponding to that of the London Pharma- 
copoeia. 

It is to he observed that the dried plant is thus extensively 
used notwithstanding that some very competent observers 
have expressed doubts respecting its activity. Geiger indeed 
expressly states ' that the dried leaves of hemlock do not 
contain any conia ; and Pereira says,' ' no reliance can be 
placed on the dried leaves however carefully prepared, for 
they sometimes yield no conia, though they possess the proper 
hemlock odour and a fine green colour,' Of these two state- 
ments the latter is nearer the truth, but it implies — what I 
believe is untrue— that some dried hemlock leaves do possess 
the active properties commonly ascribed to them. 

The following are my own obser^'ations upon this point : — 

Examination of the dried leaves ujsed in ih-e ]>repaTation of 
the tinctvfrea above referred to. 

1, February 11, 1867. Took one ounce avoirdupois of 
each of the two samples of leaves, separated from leaf-stalk 
and in coarse powder, and packed them in thin layers alter- 
nating with layers of fine sand in a percolator, fl. |x. of 
water containing 120 grains of caustic potash was poured 
upon thera, and maceration allowed for twenty-four hours. 
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The aqueous solution was then displaced by fl. |viij, of diluto' 
alcohol (equal parts of rectified spirit and water), and niace- 
ration allowed for twenty-four hours more. The spiritiious 
fluid wae next displaced by wat«r acidulated with sulphuric 
acid, and percolation continued as long as the running fluid 
possessed colour, fl. |xxij. of very dark greenish-brown 
fluid was thus obtained. A little more acid was abided to 
produce exact neutraUsation of the alkali, and the turbid 
fluid filtered. Chlorophyl and sulpliate of potash, destitute 
of conia or auy of its salts, remained on the filter. The 
filtrate was evaporated over a water bath at a temperature 
under ltiO° T., until about 3v. of dark brown extract, of the 
consistence of treacle, remained. While still warm, this was 
rubbed up with fl, 3v. of solution of caustic potash (1 part 
in 3 of water). A very faint odour of conia was evolved. 
The mixture was transferred to a long tube, and shaken at 
intervals with an equal bulk of aither. The a;ther assumed 
a yellowish- green colour. After twenty-four hours the 
sethereal solution was decanted, and the extract washed with 
fresh portions of sether as long as it continued to dissolve 
anything. The mixed tethereal solutions were then dis- 
tilled. Half a grain of a clear, deep sap-green, thick, oily 
fluid, lighter than water, remained. It possessed a mint- 
like odour mixed vrith that of conia. To the tongue it was 
almost as bitingly acrid as conia itself, but in minute quan- 
tity it produced, like oil of peppermint, a sharp cooling 
sensation. Its taste was bitter, and it possessed, in an in- 
tense degree, the nauseous flavour of the dried leaf or its 
tincture. It was in fact a mixttire of conia and the oleo- 
resiu of the plant, coloured by chlorophyl. It imparted to 
water a strong alkaline reaction. Mixed with water acidu- 
lated with sulphuric acid it refused to dissolve, but the 
aqueous fluid obtained a tinge of colour, and, when evapo- 
rated nearly to dryness, a dark film of syrupy fluid remained, 
which, when mixed with a little solution of caustic potash, 
evolved a distinct odotir of conia. 

2. An ounce of each of the two samples of dried leaves 
was taken and mixed with fl. §vss. of water acidulated 
with fl. ^ss. dilute sulphuric acid, P. B. Maceration waa 
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31owed for eeven dajs at a temperature of 50° F. The fluid 
wa,s then displaced by water, fl. |s. of bright sheny-coloured 
iDfiiBiun was thus obtained. This was neutralised exactly 
by potash, and filtered. A modification of chlorophyl, which 
gave a deep yellow colour with potash, and sulphate of 
potash, both free from conia or any of its salts, remained on 
the filter. The filtrate was treated as in the first experi- 
ment, and the extract in like manner supersaturated with 
potash and washed with a;ther. A little less tlian half a 
grain of bi-ight pale greenish-brown oily matter remained. 
It possessed a powerful odour, compounded of conia and the 
peculiar odour of the leaves with a minty addition. It smelt 
more of conia and less of mint than the product described in 
Experiment 1. Its taste was intensely biting, like that of 
conia itself, leaving a flavour of tobacco and peppermint, 
and the rank taste of the dried leaves. Treated with sul- 
phuric acid the oily fluid partly dissolved, and the filtered 
solution manifested a purple tinge on evaporation, and ftu-- 
nished a Uttle brown syrupy extract, which, upon the addi- 
tion of potash, evolved a strong odour of conia, a distinct 
trace of which was obtained from the mixture by the aid of 
ffither. 

It appears from the foregoing experiments that the dried 
leaves do, when carefully prepared and preserved, retain a 
trace of conia ; and it is equally conclusive that the quantity 
is much too small to furnish an efficient preparation. 

3. In order to make my investigation complete, I sub- 
jected the leaf-stalks — primary, secondary, and tertiary — to 
the same process as that described in No. 1. Taking the 
same quantity of the leaf-stalks, viz. ^ij., I obtained as nearly 
B» possible the same quantity of oily matter as from the 
leaves. Its physical and chemical properties were identi- 
cally the same as those of the oily fluid obtained from the 
leaves. 

It will be observed that I have not followed the usual 
process (that of distillation) for the extraction of conia in 
the above experiments. I have been induced to adopt the 
above method in order to prevent that decomposition of the 
iloid which takes place by prolonged heating with potash. 
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If I liad followed the prescribed processea, I ehould no doubt 
have been led to the same conclusion as Geiger — viz. that the 
dried leaves are altogether destitute of conia. 

I am now brought to the enquiry. What is the value of 
the cataplaama conii, P.B. ? According to the most liberal 
computation it contains only half a grain of conia. As for, 
therefore, as the active principle of hemlock is concerned, 
this preparation may without hesitation be set aside. 

in. Bacom Conii. — I now turn to another preparation of 
coniuni, the succns conii. This ia, indeed, a most worthy 
representative of the famoiia hemlock, as I have already 
fully shown in the former part of this work. 

The preparation which I have chiefly employed in the 
treatment of the cases above detailed has been prepared for 
me two years successively by Mr. C I". Buckle, of 77, Gray's 
Inn Road, W.C. He has kindly furnished me witli the fol- 
lowing particulars respecting the herb and the preparation 
of the juice which I used in the early part of my iaveeti- 
gations : — 

' June 1, 1866. — Received from Mr, Gaines 56 Iba. of coniuni 
maculatum, grown in Essex. The plants were fresh and fine, 
and just coming into bloom. The process of pulping between 
finely-grooved iron rollers was commenced at once ; when 
complete, the pulp waa subjected to the pressure of a very 
powerful hydraulic press, and 75 per cent, of juice obtained. 
This waa immediately mLxed with the proportion of spirit 
prescribed by the " British Pharmacopoeia " (1 volume to 3 of 
jnice), and the mixture set aside in a cellar. The whole of 
the process waa completed in one day. The mixture was 
subsequently filtered as directed, and bottled ofi".' 

The resulting preparation was of a dark sherry-colonr, 
posaeased a delicate and agreeable herbj taste and odour 
without acridity, and an acid reaction. The following were 
its characters: — Sp. gr. 1002. fl. |j. yielded 30 gi-s. of soft 
eitract, and 0-42 grs. of pure conia. Heated with a little 
caustic potash, it evolved suffocating ftiraea of conia. Heat, 
alcohol, nitric acid, all precipitated albumen. The boiled 
and filtered juice gave reactions indicating the iiresence of 
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sugar {ill conaiderable quantity), aoda, magnesia, lime, phos- 
phoric acid (in considerable quantity}, sulphuric acid (a 
minute proportion}, chlorine. Bichloride of platinum gave 
a muddy molecular yellow deposit ; tannic acid, a fine floccu- 
lent precipitate ; perchloride of iron caused a precipitate, but 
neither the per- nor proto-aalts produced any discoloration, 
fl. Ij. of the ' snccuB ' yielded six grains of white ash, which 
fused with effervescence before the blow-pipe into a porcella- 
neous mass, dissolved with copious effervescence in the mineral 
acids, and the clear acid solution gave an abundant heavy 
yellow crystalline precipitate with bichloride of platinum. 
Hence it follows that, in addition to the above constituents, 
the juice contains one or more vegetable acids and potash. 

It is to be observed that Schrader ' makes no mention 
of either soda or sugar in his analysis of the juice, and that 
he, De Machy, and Errhardt * mention nitric acid as one of 
its constituents. I have carefolly examined the extract, and 
also the ash left after its combustion, and find myself in 
agreement with Bertrand and Baume in being unable to dis- 
cover a trace of nitrates. 

A sample of the succus prepared by Messrs. Allen and 
Hanbnrys had a sp. gr. of 1016, the greater density being 
chiefly, if not altogether, due to the lai^er proportion of 
albumen and sugar. In all other respects this succua cor- 
responded with that already described. 

A third sample, prepared June 3, 1803, by Messrs. J. Bell 
and Co., had a density intermediate between that of the first 
and second samples — viz, 1005. It contained less albumen 
than either of the above. In all other respects it agreed with 
the other samples, and furnished the reactions above men- 
tioned. 

Mr. Buctle's preparation from the herb of last year, 1867, 
had a density of 1003-4. 

The variation in colour and density is partly due to the 
season and locality in which the plant was grown, and partly 
to the degree of pressure employed. Some of the older 
authors direct that ' the green watery juice which flowa 
fireely on first pressing the bruised herb, should be throvra 
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away, and the small quantity of yellowish liquor which fol- 
lows the haxder proasiiig should he alone preserved.' I hare 
satisfied myself that this la an erroneous idea, and that the 
first and last portions of the juice are equally potent. 

I have used the above, and other specimens of the succub' 
furnished by Messrs. Herring, of Aldersgate Street, and 
Measra. Corbyn, of Holbora, and find, from year to year, no 
appreciable variation in the activity of the preparation. 

I have carefully ascertained one important fact — namely, 
that the snccus does not deteriorate on keeping. I have re- 
peatedly used a succua, prepared by Messrs. J. Bell and Co., 
three, four, and five years previously, and have found it as 
active as specimens only a few days or weeks old. 

Boae. — From two drachms to one ounce of the auccus will, 
according to the motor activity of the individual, almost in- 
variably produce the full physiological action of hemlock, , 
and the beneficial effects which may be expected to follow. 
I usually give a child, six months old, twenty or thirty drops ; 
of the auccus eonii ; a child over two years old, one drachm j 
one ten years old, firom one to two drachms. For a woman, 
I prescribe two or three drachms ; and for a man, four or 
five drachms. From these initial doses I ascend until 
the peculiar effect of hemlock is declared. Having once 
attained this, it is rarely necesaary to increase the dose, for 
a dose which produces a given eflect vrill, after six months' 
continuance of the medicine, usually infiuence the patient 
to the same extent at the end of that time. Care must he 
taken in administering conium to patients possessed of but 
little bodily vigour. On the other hand, there are some per- 
sons whose activity is such that ix. vrill be required to pro- 
duce giddiness and muscular weakness. I have given as 
much as 5xij. to one patient, and two others have occasion- 
ally taken jviij. without experiencing any very decided efiect. 

Having now clearly, and satisfactorily I hope, distinguished 
the active succjtg from the inert tinctures, and fully illustrated 
its use, I need only add, that it is a preparation whicK^ in 
the compactness of the dose required, in the absence of any 
objectionable taste and odour, and in the potency and cer- 
tainty of its operation, leaves nothing to be desired. 



I 





^^^. 



EXTRACTVM COA^l. 71 

I usually prescribe it alone ; if diluted, camphor water 
or some other antiseptic menstraum should be employed on 
account of the presence of albumen. 

As a substitute for the cataplasma conii, P.B., a piece of 
lint saturated with the succus, or, if heat and moisture be 
required, a bran poultice containing an ounce or two of the 
aacouB, may be used. 



Eztraotuffl Conii. — Having completed ray examination of 

le tinctures and succus, I come now to the consideration 
of the extract. Very few medicines have attained so great a 
reputation and been so extensively employed as the extract 
of hemloct. 

Introduced by Storck, in the year 1761, as a remedy of 
marvellous power in the removal of almost every inveterate 
disease to which the human frame is subject, it aoou ob- 
tained admission Into the Pharmacopceias ; and, regarded as 
it is by practitioners of the present day as a powerful and 
useful remedy, it is still retained in almost every one of them. 
I myself have seen it prescribed almost daily, in doses vary- 
ing from 1 to 5 grains, for the last twenty years. Neverthe- 
less, it is to be observed that the efficacy of the extract has 
been questioned, and several times disproved, from the days 
of Storck down to our own times. 

The following is the formula for the extract, to the agency 
of which Storck attributed his wonderful cures : — 

' 5i herbse recentis cicutte quantum sufficiat. Esprimatur 
succus, isque recens lentissimo igne in vase terreo (siepius 
agitando, ne amburatur) coquatur ad spissi extracti consis- 
tentiam, hoc extraetum s, q, pulveris foliomm cicutie in 
massam pilularem subigatur ; ex qua fiant piluhe granorum 
dnorum." 

In some cases a few grains, taken daily for two or three 
weeks, were sufficient to remove, as it appeared, an old- 
standing disease, while in others the patient swallowed 3ij- 
of the extract daily for four or five months without inconve- 
The extnict of hemlock,' says Storck, ' is a remedy 

■ E>aa;ontbeUadicLiialUieofHoinlock, bf A, Sttirak, ITSliP, i*. 
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absolutely innoceiit ; it does not hurt the eight, but the 
contrary.' 

The iblJowing criticiam, by an eminent contemporary of \ 
Stiirck, appears to me very juBt, and worthy of mention i 
this place : — 

' Quin et incomprehenaibile, ac plane paradozon videtur, 
id statuisse. Praiterquam euim quod nee in meis, nee in 
BreslaTiensium pluribus, ea vis cicut^ eonfirmata faerit, si 
consulam auetorem, qua namque doai, a eicutce extracto, hanc 
Tim edi putet, video a grania 2 de die observaase eaudem et 
sic porro a granis 4, ab 8, a 12, a 20, 30, 60, 120, 180, 240, 
idque baud rariore admoduzn casn sed freqnenti, 

' Si granum opii consuevit homini blaudum conciliare, 
erunt alii qui indigeant dupla doai, rariores qui triplo, qua- 
dmploqne, rariasimi qui quintuplo, qui sextupio uno die in- 
digeaut. Cicutse autem dosis eur adeo immense augenda 
fit, ex comparatione cum ceteris paregoticis baud facile 
capitur.' ' 

Storek'a observations on the use of hemlock excited so 
much attention tbat his mode of treatment was adopted 
in ahnost every country of Europe, and many of the leading 
practitioners of those times gave his far-famed extract ample 
trials. It needed but a short time to convince all observers 
that Stiirck Lad greatly over-estimated ita virtues. Not a lew, 
however, were aatiafied that it waa a remedy of considerable 
Talue. Storck, Collin,' Quarin,' F. Hoffmann,* Hill ," Bouppe,* 
Gataker,' Andree,* W. Butter,' Akeiiside,' Spalowski,'" Bur- 
rows," have all advocated its use, and given us the result of 
their observations : but if we carefully examine tlieir writings, 
we shall fail to recognise any mention of the least trace of 

< Epistola de Cicnta, Auloaias Au Haen, 17G6, pp. 20. 21, 

* OliHerv. circa Morbos AcuUin, etc. ViSb. ' 
■ TBDlamina de Cicul*, 1781- 

' ObKirv. DD iha Internal nnil External Ubo of Ht^loclt, 1784. 
' Sit J. Bill, DirecliuDB for tliuBa Afflioted nith Cancen, with account of the 
Vienna Ht'mlock, 1771. 

* Ue Morbis Narigaatium ; Bffpd. de efiectu cxDacli CicuLic, Ptc 1764. 

* Esaaja on Medical Suly'cets. 1764. • Obs. on St6n-k"a Treatjue, 1761. 

* Treatise on Kinkcongh, with an Appendix od Hemiook, 1773. 
» DeCiuuiA, 1777. 

" Frac. Esitaf on Gancera, will) method of AdmmiBtering HcmltK^, 1767. 
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^tliose effects which diBtinguish the action of hemlock. I be- 
lieve, therefore, that we are fully justified in concluding that 
the extract, whether prepared in Vienna, Amsterdam, Geneva, 
Naples, or in London, was practically, if not absolutely, des- 
titute of the active principle of the plant. Indeed, the 
impotency of the drug was occasionaUy recognised by some 
of these observers themselves, who attributed it to various 
causes — the wrong plant had been used ; the locality in 
which it had been grown, or the situation in which it had 
been exposed, was unsuitable for the elaboration of its juices ; 
the herb had been gathered a month too soon or too late ; 
the whole of the watery juice of the expressed herb had 
been used, whereas the first portions should have been re- 
jected and only the latter and more resinous part employed. 
Dr. Butter, with a more correct appreciation of the real 
cause, cautions against the employment of too mnclj heat 
in the preparation of the extract, and gives the following 
directions for its preparation : — Evaporate the freshly ex- 
pressed juice in a broad glazed platter over a charcoal 
fire, and, aa soon as green clots form, stir the liquor 
frequently, keeping it at such a heat as will make them 
move about without driving them above the surface or occa- 
sioning an ebullition. Evaporate with constant stirring till 
the extract is of sufficient consistence to form pills. Such 
directions, taken in conjunction with the precaution ' jie ani- 
huratur,' given in the previous formula, sufficiently indicate 
by what agency the powerful juice was reduced to an inert 
moss. As with the dried leaf, so with the extract, the active 
principle has departed and a dead inert body alone remains. 
The above-mentioned authors introduce us to scores of 
I patients who are taking the extract of hemlock largely. We 
I look from one to another to discover some evidence — no 
I matter how slight — of its action, but we search in vain; 
f not a trace even of its earliest and most prominent effects 
I are anjTvhere visible. We can hardly admit that these 
I effects, evanescent thotigh they bo, could have been over- 
\ looked by such a body of intelligent observers. As scholars, 
I at least, they were acquainted with the observations of 
I PaoluB jEgineta, Dioskorides, Plato, Galen, Plinius, respecting 
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the action of hemlock ; and, as scientific facta, these obser- 
vatioiiB were repeatedly advanced in the diseuasions which 
the treatise of Storck excited in those days.' 

Passing by these earlier observers, I find the effects of 
hemlock practically indicated, for the first time, in the 
works of J. Hunter and Fothergill. Reference has been 
already made to an observation by the former (see p. 16). 
The latter, speaking of a particular patient, says, ' The dose 
of hemlock (extract) was gradually increased from 20 to 70 
grains a day ; if he took more, it either made him sickish 
or created a singnlar kind of headache and giddiness.' ' 
These are, I think, real indications of the presence of hem- 
lock. It must be observed, however, that the extract 
used by Dr. Fothergill waa much more carefully prepared 
than that used by Storck and his contemporaries— precau- 
tions having been taken both to collect the plant at the 
proper time, when the active principle is most abundant, 
and to avoid prolonged exposure of the juice to a high 
temperature, 

Whyte has very lucidly described the effects of hemlock 
upon bis own person. After taking 15 or 20 grains of ex- 
tractum cicutte, ' I have often,' he says, ' been affected with 
a weakness and dazzling of my eyes, together with a giddi- 
ness and debility of mj whole body, especially the muscles 
of my legs and arms ; an that, when I attempted to walk, I 
was apt to stagger like a person who had drunk too much 
strong liquor.' — (' On Nature, &c., of Nen-ous Disorders,' 
p. 22. Edinburgh: 1765.) 

A medical friend of Bertrand administered 3j. of carefully 
prepared extract to a patient daily for a year, without re- 
Bult.* Dr. Allbutt, of Leeds, informs me that he ' has often 
given tlie extract in doses so large as to nauseate by its mere 
maaa, without other results.' 

It thus appears conclusively that, from the time of its in- 
troduction to the present day, the extract has been regarded by 
many as an uncertain preparation, and it is remarkable that 

' Db Haen. op, cit. Vivontius (J.) BoCicula, Naples, 1777. 
• Oba, OD ihe Uw) otHomlocIt, John FothoBill, M.D., Workn. vol. ii. p. 69. 
' Bertnnd, Recaeil de M^mjirus de M^, de Cliir., et de Phaim. MililJUTei, 
1** sir. rol. tx. p. 313. 
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flta vaJue has not been long ago more satisfactorily deter- 
mined. Ciiristison, Geiber, Orfila, Pereira, and others, all 
concur in the opinion that most of the extract of conium of 
the shops is inert or nearly so. Pereira states that he was 
unable to procure any sensible quantity of conia from Jiv, of 
the extract.' The observatious on the extract are concluded 
in his work by the following statement, which is accepted, 
I believe, as a pharmaceutical axiom : — ' The goodness of 
the extract may be determined by the disengagement of a 
strong odour of conia, when it is gradually triturated with 
liquor potassfe.' This test is so readily apphcd, and appears 
at the same time so decisive, that any more elaborate ana^ 
lysis seems superfluous ; and yet I venture to assert that no 
statement can be further from the truth, no teat more falla- 
cious. Half an ounce of extract, containing but a fraction 
of a grain of conia, will, on trittiration with caustic potash, 
speedily evolve a powerful and penetrating odour of conia, 
and the effect is usually very much heightened by the 
simultaneous separation of a little ammonia. A great deal 
too much has been inferred irota this reaction, and this is 
the cause, I believe, why we have so loug remained in a 
state of uncertainty respecting tlie virtue of the extract. A 
given sample has been pronounced good, because, on com- 
mixture with caustic potash, it has evolved a strong odour 
of conia. Attention to the following experiments will show 

l.lhe fallacy of such a conclusion. 

■ I examined two extracts prepared by Mr. Buckle from a 
portion of the fresh juice used in making the succus^ so fiilly 
described above, and largely used in the treatment of many 
of the cases described in the earlier pages of this work. 
Small quantities of the juice were operated upon, and the 
evaporation was therefore rapidly conducted, and the tem- 
perature never allowed to exceed 160° Fahr. In one of 
the extracts the chlorophyl was retained, according to the 
directions of the 'British Pharmacopceia ; ' in the other it 
was rejected. 

Extract without tlie Clilorojthyl. — This was of the eonsis- 

B^^ence of treacle, and had a similar bright and clear, but a 
' Elrm. M&t, M«d. rol. ii. ft. ii. p. 2DS. 
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richer amljer-brown, colour ; odour faintly approaching that 
of the ordinary extract, taste pleasantly sweet and acidulous, 
without any trace of acridity. Triturated with caustic jioiaeh, 
a strong odour ofconia, mixed vnth that of ammonia, was evolved. 

1. January 26, 1867. Took 250 grains, and having lique- 
fied it with 11. 5j. solution of caustic potash {gr, 32 in A.^JOj 
transferred the mixture to a retort, and distilled from a 
chloride of calcium bath, at a temperature varying from 
260° to 270° Fahr. 8J fluid drachms of colourless fluid, 
with a faint greasy film, passed over. fl-|v. water, con- 
taining 50 grains of caustic potash, were now added to the 
contents of the retort, and distillation continued as long as 
alkaline fluid passed, 5^*^* °^ fluid in all was obtained. 
The conia was obtained from this by neutralisation with 
sulphuric acid, evaporation, separation of the sulphate of 
ammonia, decomposition of the sulphate of conia with potash, 
and separation of the alkaloid by aitber. It weighed only 
0'2 of a grain. 

By the process adopted in the separation of the conia from 
the ordinary extract (see below), I obtained from the same 
quantity (250 grs.) of this extract without chlorophyl exactly 
one grain of bright yellowiah-brown oily fluid, which almost 
wholly dissolved in dilute sulphuric acid. It was, therefore, 
nearly pure conia. 

February 13, 1867, I took 5 grains of this extract. 
March 10: 10 grains. April 2: 15 grains. April 3: 20 
grains. No effects followed either dose ; nor could I obtain 
the slightest physiological action in the persona of two 
delicate women by giving the extract in the above-mentioned 
doses. To produce the slightest evidence of the presence of 
hemlock, 50 grains at least would have been required, but 
the doses were not further increased ; for to be of any prac- 
tical value, the extract should contain such a proportion of 
conia that its eflects may be manifested after a dose of 10 
or, at most, 20 grains, 

Ordinary Extract of Conium of the ' British Pharmacopteia,' 
— The following were the characters of this extract : — smooth, 
dull olive-green, of a consistence sufficient for forming pills, 
taste acidulous, free from all bittemesa and acridity, but 
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■■^artaJdng slightly of the naiiseona oleo-reain of the plant. 
Triluraled with a Utile solution of caustie potash, a powerful 
odour, compounded of conia atid ammonia, toa« evolved-. 

2. January 22, 1867. Took 250 graina of this extract, and 
havintj liquefied it with a little water and fl-3iv. of Bolution 
of caustic potash (I part to 3 of water), thoroughly washed 
the mixture with separate portions of tether. After distilla- 
tion of the lether, there remained 1'8 grain of a dark sap- 
green oily matter, which partly solidified after some hours. 
It possessed all the physical characters of the impure conia, 
obtained from the dried leaf by the agency of potash and 
alcohol (see examination of the dried leaf). Treated with 
dilute sulphuric acid, a portion dissolved, leaving a re- 
mainder of oleo-resin, coloured with chlorophyl. The acid 
solution contained nearly 1 grain of hydrated conia. 

April 7, 1867. I took 10 graina of this extract. April 10 : 
15 grains. April 13: 20 grains. Not the slightest effect 
followed any of these doses, although the conditions for their 
development were as favourable as could be desired. 

I gave this extract in the same dosea to two female 
patients ; the one suffering from an ovarian tumour, the 
other from aniemic headache and dimness of sight. No 
[effects followed its use, not even in the latter patient, who 
a already predisposed for its action. 

3, Another sample was prepared by Messrs, J. Bell and 
LGo., Jirae 18, 1867, from very fine plants in full flower. The 
K;}ierb was subjected to a preaaure of a little more than ten 
I tons, and 25 per cent, of juice obtained ; this waa treated 
[ according to the process directed in the Pharmacopcoia, and 

Ktpidly evaporated in divided portions at a temperature not 
ftexceeding 140° Fahr., and the process completed in the way 
[ .prescribed. 

I examined this extract the following day. It was smooth, 

firm, and of a dai-k olive green colour, posHessed the smell 

of the fresh plant, had a nauseous and bitterish taste, and 

tinged the saliva of a deep green colour. 250 grains were 

I ^ated by the process lust described for the extraction of 

i conia. The alkaline mixture waa repeatedly washed with 

[ Bther until that last UBcd obtained no colour. Nine grains 
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of ricli emerald green, thick, oily extract were obtained. By 
means of dilute eulphuric acid 2-2 graina of tolerably pure 
conia were separated from this. 

In a young woman very susceptible of the action of hem- 
lock, 20 graina of this extract induced the physiological 
action to the eame degree as fl, Sijss. of the auccus; each 
causing slight and transient giddiness, and weakness of the 
legs, 2.5 grains caused decided hemlock symptoms {giddiness 
and inability to stand) in a young man afflicted with incom- 
plete paraplegia. In my own person, 20 grains of the extract 
taken a few days after it was prepared failed to produce the 
slightest effect under circumstances the most favourable for 
the action of the medicine ; and in two able-bodied active 
youths 60 grains were required to produce slight effects. 

4. In using the fresh extract, prepared as above described 
by Messrs. Bell, this year, 1868, I have been more careful 
to determine the relative power of the extract and succus, 
and find that 60 grains of the former is equivalent to fl.jiv. 
of the latter. One patient, who is taking 100 grains of this 
extract for a dose, considers its effects equal to those pro- 
duced by fl.3vj. of tlie succus. Dr. Pliny Earle found that 
from 45 to 100 grains of extract were requisite to produce 
decided physiological effects in his own person. — ('Amer, 
Jour. Med. Sc' p. 63. July, 1845.) 

From these facts it appears that the power of the extract 
has been, and still continues to be, greatly over-estimated. 
The present Pharmacopoeia (1867) directs it to be given in 
doses of from 2 to 6 grains. Now, granting that this prepa- 
ration retain the whole of the active principle, which, from 
my examination of the ' succus,' T place at 1-4 grain in a 
100 grains ; 6 grains of the extract would represent only the 
0'084 of a grain of conia — a quantity insufficient to produce 
the effects of hemlock in a child two years old. The physio- 
logical action of hemlock is such, that doses which fall far 
short of producing it are of no use ; and it is doubtful 
whether the possession of an extract containing 1 per cent. 
of conia would be of any advantage, since 25 grains of it 
woiild be eqidvalent to only fl.5iv. of the 'succus' of the 
Phannacopceia. 
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But it appears from the foUowing experiments that it is 
hardly possible by auy process to obtain an extract from the 
juice of the plant, which shall contain as much as 1 p«^r cent. 
of pure conia. 

1. Evaporated fl-Jj. of the suecus conii, P. B,, over a water 
bath to the ordinary consistence of the extract. About an 
hour was requii-ed for the operation. After liberating the 
conia, and completely removing it, I foimd that it weighed 
0'3 of a grain, a quantity 0'12 g:r. less than I obtained by 
the same process from the same quantity of the buccub, to 
which I had previously added fl.3ss. of dilute sulphuric acid, 
P.B., in order to fix the conia. 

2. Placed fl.^j- of the same sample of ' suecus conii ' in a 
retort, and distilled fl. oiijss. by the aid of a water bath. 
The distillation occupied three hom-s. The first fl.5jss. 
passed over during the first fifteen minutes, and was col- 
lected separately. Excepting that the first fluid was chiefly 
spirit, the distillates did not appear to differ ; both possessed 
a stronger odour of the plant than the succns itself; both 
gave out an extremely faint odour of conia on the addition 
of caustic potash, both were rendered faintly opalescent by 
the addition of nitrate of silver and of chloride of mercury. 
The remainder was transferred from the retort to an evapo- 
rating dish, and exposed to the heat of a water bath for 
another hour. The syrupy residue was then mixed witli 
potash, and thoroughly washed with tether. 0'19 gr. only 
of conia was obtained, being O'll gr. less than was obtained 

I by the first experiment, and less than half the quantity 

Beontuined in the ounce of 'succns,' 

\ 3. Exposed fl-lj. of the ' succns ' upon a plate in a glass- 
house with a south aspect, and where the natural tempera- 
ture ranged at the time from 70" to 90° Fahr. After thirty- 
four hours the small syrupy residue was treated with potash 
and washed with atther; 0*25 of a grain of conia was 
obtained. 

Mr. Judd, in his experiments upon cats, found that it 
required 80 grains of Squire's extract, carefully prepared by 
spontaneous evaporation, to kill one of these animals. — 
, (' Trane. Med. Bot. Soc' p. 127. Lond.) 
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Two facta appear from these experimenta — first, that tlia 
active principle of the plant is to a certain extent vaporisable ] 
even at a natural temperature of 70° to 90° Fahr. ; and, 
secondly, that prolonged exposure to a high temperature is j 
accompanied by a progressive diminution of the conia, the 
albaloid being converted, as Dr. Christison h&s pointed out, 
into ammonia and some other secondary product. 

It has been doubted whether the Athenian state-poieon I 
was wholly derived from the hemlock ; I see no reason — on 
accotint of the expression ' fitirpop irdvv Karairortov, a very 
little dose'' — for doing so. The inspissation of the juice 
waa effected, according to Diosborides, by exposing it to the 
snn ; and by this means a sjTup may be prepared, of which, 
assuming the Greek plant to be equally powerful with that 
grown in these temperate regions, a tablespoonfiil or two 
would doubtless prove a fat^ dose. 

An efficient extract may be prepared from the green and 
nearly ripe fruits by means of alcohol, and the avoidance of 
a temperature above 1G0° Fahr. {see p. 92), Dr. Fountain 
experienced well-marked hemlock symptoma after taking 
12 grains of an alcoholic extract of the fniit prepared at a 
low temperature. — ('Amer. Jour. Med. Soc' Jan. 1846.) 

Conia, — Finding that the ordinary processes for the sepa- 
ration of conia fail where only very small quantities of the 
alkaloid are present, I have been led, after many trials, to 
adopt the following process, by which I beheve we may suc- 
ceed in isolating a mere trace of conia. The substance known 
or suspected to contain conia is comminuted and exhausted, 
after a few days' maceration in a percolator, by water aci- 
dulated with -^ of its bulk of sulphuric acid ; the filtrate 
is spread out in a thin layer upon flat dishes, and allowed to 
evaporate to the consistence of a thin syrup in a warm, dry 
room, or at the distance of three or four feet before a fire; the 
residue is mixed with an equal bulk of strong solution of 
caustic potash (1 part to -t of water), transferred to a long 
tube, and agitated with its bulk of Ecther several times 
during twenty-four hours. The tether is then decanted, and 
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the alkaline mixture washed again and again with fresh 
portions of sether, until the conia is eompletelj' removed. 
Two, or at most three, washings are sufficient for this pur- 
posi'. On distillation of the lethereal solution, the conia, 
more or less pure, remains. The impure conia is next 
shaken with a email quantity of dilute sulphuric acid, which 
sepiiratea the alkaloid from oily or resinous impurities. 
Fi-om this solution of sulphate of conia the base is separatfid 
in the usual way — viz. evaporation to a syrupy consistence, 
mixture with caustic potash, washing the mixture with 
Eether, evaporation of the aether, and finally distillation of 
the conia in a current of hydrogen, which may of course 
be omitted when we only want to determine the presencd 
of conia. 

If spirit be used in the exhausting process, the sethereal 
extract will be contaminated by much fatty and resinous 
matters ; hence the advantage of using a watery solution. 

I satisfied myself that sether will entirely remove the conia 
from an alkalL^ed extract, by the following experiment:—! 
took fl. 5i'j- of a dark brown mixture of extract and caustic 
potash, from which the conia had been completely removed 
by sther, and added to it a drop of conia dissolved in an 
excess of a dilute solution of sulphuric acid. After thorough 
admixture, it was set by for a few hours, and then, finding 
that it still contained an excess of caustic potash, it was 
mixed with one-third its bulk of ajther, and agitated for two 
minutes. The Ecther was removed as soon as it had sepa- 
rated, and the mixture washed again with the same volume 
of tether, and decanted without delay. On evaporating the 
tethereal solutions, nearly the whole of the original drop of 
conia was recovered. In this case the process was hastily 
performed, and no pains taken to thorougldy wash the 
exhausted extract. 

In searching for conia in organic mixtures, the same 
process may be adopted. The contents of the stomach may 
be digested for a few days with a sufficiently large quantity 
of sulphuric or oxalic acid to prevent decomposition, then 
strained, evaporated sj>ontaneously, and treated as above. 
Before we conclude that conia is present, we must isolate an 



82 



I'BEPA RATIONS OF HEMLOCK. 



oi]y matter which poaaesaes, in addition to a conia odour, an I 
intensely sharp biting taste, and which dieaolvea readily, 
with loss of odour, ui a drop of dilute aulphurie acid. We 
must pour off this drop into a clean tube, and re-develope ] 
from it a atrong conia odour by the addition of a little 
strong solution of caustic potash. If we depend on the 
odour alone we may fall into error (see p. 18). 

Conia ia not suitable for internal use either by the stomach . 
or the akin. In some experiments made by Mr. Frederick 
and Mr. Alexander Mavor and myaelf we could not produce i 
hemlock symptoms in the horse by the hypodermic injection 
of conia, either alone or neutralised by acetic acid. In one I 
experiment we injected n^xiv. of conia dissolved in spirit 
and water, and introduced by two punctures into opposite 
sides of the body. In another, Tii_xTiij. of conia, neutralised 
with acetic acid, and diluted with spirit and water to make 
3JB8. of solution, was injected. But no results followed 
these or smaller dosea. The local inflammatiou produced by 
the conia no doubt prevented its absorption. Abscesses 
resulted in both of the animals subjected to these operations. 
Now m^xviij. of conia are equivalent ttt about forty otinces of 
the BuccuB conii ; and it has been shown that sixteen ounces 
of the succus are sufficient to produce full hemlock symptoms 
in a young horse. i 

For experiments with conia upon animals, the reader is 
referred to Geiger,' Chrifitison,' Orfila,^ Pohlmann,* Leonidas ' 
van Praag* (frogs), Kolliker.^ Guttinann.^ 

SchrofF* gave conia to three healthy human adults, in dosea 
varying from ^^th of a grain to l^rd of a grain. The same 
symptoms as those produced by the fresh herb followed plvs 
some gastro- intestinal irritation. 

He supposed that this must he caused by an irritant 

' Magaiin t5r Phflrmai^ip. vol. ulit, p, 250. 

■ PIiitoBoph. Trana. Eilinb., col. xiij. 

■ TiwU de Toiicologir, Ime Mit., vol. ii. p. 423. 
' Junnial ffir Phannttoio, vol. i. p. 44. 

• Ibid. 

• Verh. d. phy».-io«l. Gea. zu Wuraburg, 1869, vol. ii. part 2, p, 
Virchow'B Archiv, toI. i. p. 236. 

' Berliner kljn. Wochvnsi^Iir.. Nub. 5 add S. ISGS. 

■ BeU, Mat. Hed. der chim. FfluuK^atoffe, p. 135. 
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principle which has not yet been isolated ; bnt there la no 
need of this supposition, since all the effects he mentions are 
readily produced by conia alone, which is a violent local 
irritiint. 

If we cannot conveniently administer conium by the 
mouth or bowel— in cases of poisoning by strychnia, for 
example — we may then resort to the subcutaneous use of 
conia, and ittux. of the solution prescribed below, for the 
vapor coniie may be ijijected at intervals into various parts of 
the akin until the required effects are produced. In tetanus 
the subcutaneous use of conia ia more objectionable than in 
any other condition, inasmuch as it is adding another source 
of initation to the nervous system. But we may sometimes 
be obliged to nae it in apite of these objections. 

Vapor C<mias. — The use of the extract in the foiTnation of 
the vapor is objectiouable, for two reasona : first, the quantity 
of conia contained in the portion of mixture prescribed, is 
too small to relieve spaam; and, secondly, any influence 
which a minute portion of the alkaloid might possess, would 
probably be more than neutralised by the simultaneous evo- 
lution of ammonia from the alkalised extract. 

In the following form theae objections do not exist, and 
the dose of conia can be readily graduated : — 
Conia, 1 grain. 
Alcohol, 1^ fluid drachm. Dissolve the conia in ^se. 

of the alcohol, and add the remainder mixed with — 
Water, 2^ fluid drachms. 

20 minims contain -r'jtfi of * grain of conia. 

Protected from strong light, it appears that this aolution 
may be kept unimpaired for a very long time. I have 
already preserved it imchanged for eighteen months. 

Hemlock Eoofc— All that is known of the root of the hem- 
lock is contained in the following : — 

(a) Theofraatoa' says that in the case of other roots the 
juice is weaker than the fruit, but that of xtoveioi' is stronger, 
and rids a man of life easily and quickly when given aa a 
potion in a very small quantity. 

' Hilt. PIbhi. IV. ciii. p. 298, ed, Schntidft, 
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(h) ' Two priests ate hemlock roots by mistake ; they 
became raving mad, and mistaking tliemselves for geese 
plunged into the wat<?r. For three years thej suffered with 
partial palaj and violent pain," 

(c) A vinedresser and his wife ate liemloclc roots bj mis- 
take for parsneps, and went to bed. They awoke in the 
middle of the night quite mad, and took to running about 
the house in the dark, bruising themselves severely against 
the walls. They recovered under suitable treatment.' 

(d) Storck makes the following extraordinary statement:— 
' The fresh root, when it ia cut in pieces, emits a milk which 
is acrid and bitter to the taste. Onrubbingadroportwoofit 
on the end of the tongue, it presently became stiff, swollen, and 
very pauiful, and soon afterwards I lost the power of speak- 
ing.' Again, ' If the powder of the root of hemlock be made 
into pills with a sufficient quantity of mucilage of gum tt»- 
gacanth, a medicine is produced of great efficacy, but which 
requires great circumspection in the use of it.' * 

(e) Gmelin quotes an instance in which 4 ounces of the 
juice of the root were taken without injury. But the plant 
which furnished it does not appear to have been properly 
identified.* 

(/} On April 22, Orfilu gave 1^ ounce of the fi-esh root to 
a small dog. No effect followed. The next day he intro- 
duced into the stomach of another dog 1 ounce of the same 
sample of the root, bruised, together with about 8 ounces of 
the fresh juice of the root. No effect followed.' 

{g) Dr. Christison ' found that 4^ ounces of the juice, the 
produce of 12 ounces of the roots collected in November, 
had no effect on a dog ; and that 4 ounces obtained from 10 
ounces of the roots in the middle of June, when the plant 
was coming into flower, merely caused diarrho)a and languor. 
The alcoholic extract of the juice obtained from 6 ounces of 

■ Kircher, Wimber, Wirkung der Atrnpimiltel UDil Gifte, lor. ii. ITS. Fereiia, 
MnL M«l. vol. ii. part ii. p. 201. 

' FeLri A. Matthioli, ComTnentHrii in sex tibroa Diow>riiliB. p. 730, t&. VmMii^ i 
1682. QniKliii'i Pfluozengifte, p. G04. Or61ii. Tiiiieol. Qia. y " ' 

idiU Christison. Trans. Boy. Soc. Ediii., vol. xiii. p. 306. 

' A, Slorek, Essay on the Medieicial t" se of Hemloek, pp. 8, 12. 

• OrllLt, Tmito (le Toiitologir, 4iiic.idil, ii. p. 
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HEMLOCK ROOT. So 

the roots, on the last day of May, killed a rabbit in 37 
minutes, when introdiiced in a state of emulsion between the 
Bkin and muscles of the back, and the effects were analogous 
to those obtained with the extract of the leaves.' ' 

With statements so conflicting as these, it seemed desir- 
able that a carefiil examination of the root should be made 
at the season when it is in full vigour, and about to put forth. 
its leaves. 

In procuring for me a quantity of fine roots, and in pro- 
viding me with an 'extract' derived therefrom, Mr. Hem- 
ingway gave me every inducement to make such an investi- 
gation, and my obligations are due to him for affording me 
these and other facilities in the execution of my task. 

The roots were removed from the ground on January 9 of 
the present year, during a short intermission of severe frost. 
They were large and well developed, many being more than 
two feet long, and, near tlie crown, an inch in diameter. 
They were all carefully examined and identified, and I have 
at this present time some fine plants of hemlock growing 
from a few of the roots, of the identity of which I waa 
doubtful (see p. 93). The young yellowish-green leaves 
were beginning to shoot from the crown, and here and there 
one could be found an inch long. These hemlock roots had 
the same sweet taste and pleasant flavour as the roots of the 
carrot, and, side by side, there was in this respect little to 
distinguish them. The hemlock roots were equally sweet, 
but the carrot roots had a stronger flavour. After chewing 
the hemlock root for a few seconds, a numbing sensation like 
that produced by pyrethrum, but milder, declared the differ- 
ence. When bruised and in bulk, the hemlock root, more- 
over, had a rankish odour, approaching to that of the recent 
leaves. 

The roots were well washed and set aside to drain, at a 
temperature of about 38° Fahr., and thirty-six hours after 
they were removed from the ground, and reduced to a coarse 
pulp by twice passing them between finely grooved iron 
rollers. The pulp was then placed in a number of horsehair 
bags, and subjected to a pressure of 110 tons, by means of a. 
' Christiwin On Poiaoaa. 4ih eiUt. p. 8S5. 



Ob HEMLOCK ROOT. THE JUICE. I 

powerful hydraulic press. i)| pounds of the crushed root 1 
yielded 5^ pounds of juice, or about 56 per cent. The pro- I 
cess was conducted at Mr. Buckle's establishment^ 77 Gray's I 
Ttiti Road, and I have to express my thanks to that gentle- j 
man for his kind and ready help on this occasion. One por- 1 
tion of the juice was immediately converted, by the addition J 
of one part of rectified spirit to every three parts of the I 
juice, into a preparation correaponding to the succus conii of 1 
the 'British Pharmacopoeia,' — a 'succus conii radicis.' A small I 
portion of the crude juice was preserved for separate exami- I 
nation ; the rest was at once carefully evaporated down to I 
the consistence of an extract, at a temperature below 100° 1 
Fahr. I 

The Cnide Juice. — The following were the characters of I 
the crude juice:— A turbid brownish-white fluid, of sp. gr. I 
1022*8, having a decided acid reaction, a carrot odour, and ' 
sweet can-ot taste, leaving a slight numbing sensation on 
the tongue. Heated with caustic potash it evolved an odour 
of conia, but not so strong as that from the juice of the 
leaves. After standing at a temperature of 32° Fahr. for 36 
hours the juice remained opalescent. On boiling, a cloud of 
albumen, equal, after standing 24 hours, to ^th of the bulk of 
the fluid, separated. The supernatant fluid was bright and 
of a faint greenish-brown tinge. It gave reactions indicating^ 
the presence of a lat^e quantity of s%igar ; of chlorine ; phos- . 
phoric acid in abundance ; sulphuric acid, a mere trace ; soda^ . 
lime; and magnesia. Fl. §j. of the crude juice yielded 20 I 
grains of extract ; and this quantity of extract 1-3 grain of ] 
ash. The asli was with difficulty fusible, and refiised to run 
into a compact porcellaneous mass, like that derived from 
the juice of the leaf. It dissolved with brisk effervescence 
in dilute hydrocliloric acid. The solution contained abund- 
ance o£ pottuh; and a trace of iron, derived no doubt, from 
the rollers used in crushing tlie root. No trace of nitric acid 
could be detected. Fl. J^'y- of the crude juice, heated to 
150" Fahr. to precipitate the albumen, and filtered, were 
mixed with mxxx. strong snlpliuric acid, and set by. Five 
months afterwards the mixture was unchanged, and fl, ij. 
was taken, mixed with a considerable excess of caustic 
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■■potash, and twice washed with sether. After separation of 
the aether aud its distillation, there remained leas than half 
a grain of eoft solid oily matter. It had a sharp miiity 
toba<?co taste, and a strong alkaline reaction. Stirred with 
a little dilute sulphuric acid it refused to dissolve, but on 
pouring off the acid and adding an excess of caustic potash 
to it, an odonr of conia, as strong as that from a solution of 
a small drop of pure conia in four drachms of water, waa 
evolved. 

The exlract was prepared from the crude juice, as I have 
stated. Fifty-five fluid ounces yielded 2^ ounces avoir. (1093 
grains). Avery powerful hemlock odour was evolved during 
the whole of the process. The extract was chiefly composed 
of sugar ; it was of a drab colour, possessed a faint odour, and 
very sweet saltish taste, otherwise resembling the extract of 
the leaf. 30 grains of it taken internally produced no effect, 
but the sensation of numbness before mentioned remained 
upon the tongue after swallowing it. It was excessively 
tenacious, and could be drawn out into long threads. 

I. January 26, 1867.— Liquified 250 grains of the extract 
with a little water and fi. |j. of solution of caustic potash 
(gr. xxxvj. in fl. |j.), a strong odour of conia and ammonia 
was immediately evolved. The mixture was transferred to a 
retort, and distilled from a chloride of calcium bath at a 
temperature varying from 220° to 250° Fahr. A fluid ounce 
of highly alkaline colourless fluid was obtained. By Geiger's 
process 0-3 of a grain of oily matter, smelling strongly of 
conia, and 3jt grains of nearly colourless sulphate of am- 
monia, were obtained. Only a very sUght darkening occmred 
during the process of evaporation of the neutralised distil- 
late, but a very powerful acrid odour of conia was evolved on 
mixing the residue with caustic potash. After lying by in a 
corked tube for a few days, the conia product consolidated 
into stellate groups of almost colourless minute crystals ; and 
when, atter the lapse of three months, it was dissolved in 
tether the solution had a neutral reaction and a taste free 
from the biting acridity of conia. In fact it contained but a 
faint trace of conia, and appeared to be principally composed 
w Af one of the three substances about to be described. 
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A (lark brown dry masa, evolving an intensely acrid odour 
somewhat resembling the empjTeumatic oil of tobacco, re- 
mained in the retort. It was liquified with IJ ounce of 
water, and washed with a mixture of 1 part of chloroform 
and 5 parts of tether. After separation and distillation of 
the iEthereal solution, a little clear brown fluid remained, 
and on allowing it to evaporate spontaneously, a partly waxy 
and partly crystalline substance, of a rich brown colour, was 
obtained. I will call this the ' Bethereal extract ; ' it is com- 
posed of three distinct bodies — two crystalline neutral prin- 
ciples, and a resinous substance. Aa I find no mention of 
them in chemical works, I will briefly describe them irader 
the names of rhizoconine, rhizoeonylene, and couamarine, 
names which I use merely for the sake of distinction, and 
without any reference to the relationship of these bodies. 

Rkiiocwiine is readily separated from the ' Bethereal ex- 
tract ' by means of alcohol. The residue obtained by evapo- 
ration of the alcoholic solution is treated with tether, which 
dissolves out the rhizoconine. It is easily soluble in alcohol, 
aether, and chloroform ; the solutions are neutral to teat paper. 
From alcohol and chloroform rhizoconine separates partly 
in the form of indistinct squarish crystalline masses, and 
partly as a soft waxy matter. From an rethereal solution it 
is deposited in the form of rich yellowish-brown radiating 
transparent prisms of considerable lengtih, but of soft; con- 
sistence. However obtained, it possesses a very diffusive, 
persistent, and slightly pimgent odour, strongly resembling 
that of a dirty tobacco-pipe. Compared with uicotylia, the 
odour is heavier and somewhat peculiar. Its taste is at first 
slightly bitter and minty, but it soon becomes subacrid and 
tobacco-like, and leaves a slight but persistent numbing 
sensation upon the tongue. Without undergoing solution 
to any appreciable extent, it imparts to water and to the 
dilute mineral acids its characteristic taste. The aqueous 
solution is neutral, and gives no precipitate with either 
nitrate of silver, chloride of mercury, acetate of lead, or sul- 
phate of copper. The strong mineral acids have no par- 
ticular effect upon it : rubbed with strong sulphuric acid a 
dark brown muddy mixture resiUts. It fuses at 160°Falir. 
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land above 500' gives offabundajit white fumea ofa disagree- 
I able odour ; it then chaxa and bums, leaving no aah. Boiled 
I with solution of caustic potash, no alkaline vapours arise. 

Rhixoconylene. — This is a colourless crystalline body, ob- 

[ iained from the ' tethereal extract ' by means of alcohol, 

I which, dissolving out the rhizoeonine and conamarine, leaves 

I the rhizoconylene. It is insoluble in water and nearly so in 

l-oold alcohol, but at 175° Fahr. the latter takes up about ■^. 

I It disBolves readily in both cether and chloroform, and sepa- 

I rates from the former in long, dry, brilliant prisms, appa- 

I xeutly possessing a rectangular base. From hot alcohol it is 

i deposited in hard brilliant stellfe, composed of short but 

very sharply acuminated prisma. Its solutions are neutral, 

and it is destitute of taste and odour. In the cold, the 

strongest sulphuric, nitric, and hydrochloric acids have no 

action upon it. When boiled with solution of caustic potash, 

no alkaline fumes are evolved. The crj-stals melt at about 

212° Fahr., and assume a brown colour. Above 600° Fahr. 

the fused mass is wholly dissipated into white fumes pos- 

I Mssiug a faint, somewhat fatty odour. 

Conamarine. — AVhen the ' sethereal extract ' is treated with 
alcohol, rhizoeonine and conamarine are dissolved away, 
leaving the rhizoconylene. The alcoholic solution of the 
former is evaporated to dryness, and the two bodies sepa- 
rated by means of icther, which dissolves away the rhizo- 
couine. Conamarine is on intensely bitter brownish-green 
resin, freely soluble in alcohol and chloroform, but wholly 
insoluble in eether. When heated with solution of caustic 
potash, it evolves an offensive odour like that of the urine of 
a carnivorous animal. 
. With this introduction, I must leave these substances to 
■ BOme one better qualified than myself to determine their 
composition and relationship. I thought at first that they 
were the products of the decomposition of conia at a high 
temperature in the presence of caustic potash and organic 
matters ; but the following observations upon the extract 
of the root induce me to regard them now as natural con- 
stituents of the plant, related more closely perhaps to the 
oleo-resin of the plant than to its active principle. 
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U, Having liquified a portion of the extract of the root 
{described above), 1 washed it thoroughly with a mixture of 
sether and chloroform, and after separation distilled off the 
latter by means of a hot water bath, A amall quantity of 
light yellowish-brown oily nia.tter of neutral reaction remained. 
It had a faint, fatty, non-chaiacteristic odour, and a warm, 
slightly bitter, rancid taste. Heated with caustic potash it 
evolved no odour of conia. After this mixture had been 
retained at a temperature of 212° Fahr. for some minutes, 
it was shaken with tether, which dissolved out a little brown 
subcrystalline matter having a. &int odour and taste of 
rhizoconine. 

III. April 10, 1867. — 250 grains of the same extract of 
the root were liquified with a little water, and fl. 5iv. of 
solution of caustic potash (1 part to 3 of water). The mix- 
ture was thoroughly washed with separate portions of aether, 
and the latter decanf-ed. Aft*r distillation of the jether 
there remained 1'8 grain of light brown oily matter, which 
after standing-by for a few hours became in great part solid, 
from the formation of beautiful dendritic masses of crystals. 
It had a mixed odour of conia and tobacco, and an acrid 
cooling minty taste, becoming very bitter and tobacco-like. 
It contained but the faintest trace of conia, and was com- 
posed, like the ' Eethereal extract,' from the retort remainder, 
and in about the same proportions, of rhizoconine, rhizo- 
conylene, and conaraarine — the first of these bodies being, 
in both cases, the most abundant, and the la^t the least so. 
Alter separation of the conia and conamarine, the remainder 
(about 1 grain) was dissolved in a mixture of 15 minims of 
alcohol and 6 of tether, and injected beneath the skin of a 
eat. It produced no effect whatever. 

IV. As it occurred to me that the conia might be stored 
up in the root in some insoluble combination, I took the 
whole of the roots from which the juice had been expressed, 
weighing now 4^ pounds, and pulped thein the same day 
with 30 ounces of hot water holding 4 ounces of caustic 
potash in solution. The whole of the house was filled with 
a very powerful and disagreeable mousy odour. The mixture 
was set aside for 24 hours. At the end of this time 17 



Sl'CCUS CONIl MADICIS. 



91 



fluid ounces of dark blackish -brown grumous fluid was ob- 
tained by pressure. It was distilled from a chloride of cal- 
cium bath, at a temperature between 218° and 220° Fahr., 
and 14^ ounces of clear colourless fluid were obtained. It 
presented a slight greasy film, was strongly alkaline, and 
had all the other physical and chemical characters of a mixed 
solution of ammonia and conia. By Geiger'a process IS 
grains of sulphate of ammonia and a small drop of nearly 
pure conia were separated from tliis distillate after neutra- 
lisation with sulphuric acid. 

From the foregoing observations it appears: — 1. That as 
compared with the other parts of the plant, the root con- 
tains only a very small proportion of conia. 2. That in the 
careful preparRiion of an extract ft«m the juice, this small 
quantity of conia is almost wholly lost. 3. That the root 
contains in addition to a bitter resin, two neutral bodies 
which, at a temperature between 220° and 250° Fahr., are 
capable of volatilisation with water (see Experiment I.). 
4. That these latter bodies do not appear to possess any 
active poisonous properties. 

They exist in all other parts of the plant, although ap- 
parently in much smaller quantities than in the root, for I 
have obtained them from the retort remainder after the dis- 
tillation of conia both from the leaves and the fruit. In the 
latter case they were associated with conhydrin. 

Rhizoconine is an interesting body, inasmuch as it resem- 
bles nicotylia in some of its physical characters. The slight 
acridity and carrot flavour of the root are undoubtedly due 
to this substance. 

I come now to the prime object of my inquiries — the 
medicinal value of tlie root. Within an hour after the ex- 
pression of the juice I took fi. 3s8. of it without result. But 
a full answer to this inquiry will be found in the following 
experiments with the — 



Sacciu oonii radiois prepared as above described. The 
mixture of crude juice and spirit deposited some dirty white 
albumen. The filtered product was quite clear, and of a 
delicate yellowish-brown tinge, and it completely retains 
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the original odour and taste of the root at the present 
time 

April 21at, I took fl. 3ij, of the 'buccusj ' on the 26th, fl. 
3iv.; May 2nd, fl. 3*j-i and set ont walking; on the 10th 
of the same month I swallowed fl. |j. of the ' suecus ' and 
remained perfectly qniet, watching for eonie effect. None, 
however, followed this or any of the previous doses. 

I subsequently gave a patient, a young man aged seven- 
teen, whose general health was good, ^ j. of the succua ; and 
to another, a man of middle age, suffering fi-om debility 
of the sexual organs, fl. ^jsa. No effects followed in either 
caae. 

"With another patient I continued its use every alternate 
day, in doses increased from fl. 5j. to fl, 3viij. for some weeks, 
without any result. 

It is conclusive, therefore, that in medicinal doses the root 
is qoite inert. And it appears equally certain from the ex- 
periments of Christison and Orfila (/ and g) that it is not 
poisonous, even when taken in such quantities as would 
supply the place of vegetables in an ordinary meal. No pro- 
perly authenticated case of poisoning by hemlock root has 
been recorded ; and the time has arrived, I think, when, in 
reference to a history of hemlock, such accounts as those 
given by Matthioli and Kircher {b and c), and so often ad- 
duced by medical authors, should be treated as mere fables. 
8uch cases given, even with an understood ' valeant quantum 
valent,' do much more harm than good. In the present in- 
stance they have, probably more than any other cause, served 
to obscure and thus retard that clear knowledge of the 
physiological action of hemlock which I believe we now 
poaaeas. As to Storck's statement (d), if it be not the effect 
of a greatly excited imagination, it must certainly be referred 
to some other plant, perhaps aconite. And yet such a state- 
ment, applied to the root of that plant, would still be an 
exaggeration. 

The ^een Fruit — By far the most efficient preparations of 
hemlock may be obtained from the green and nearly ripe 
fniits, as the following observations will show ; — 
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>-fourtb8 of an ounce of green but nearly ripe fruit 
■waa collected, July 22, 1868, during the continuance of a long 
season of heat and drought, from a plant sprung up in a 
little Boil on the south side of niy Uouse here in London, from 
the self-sown seed of one of the planta referred to {p. 85). 
The fruit was immediately crushed to a pulp, and mixed 
with |iijs9, of a mixture of equal parts of alcohol and water. 
Maceration was allowed for a month at 70° Fahr. The pro- 
duct was then filtered, and giij. sij. of bright yellowish- 
brown tincture, possessing a strong odour of conia, obtained. 
A fluid ounce, evaporated over a steam bath for twenty minutes 
at a temperature below 160° Fahr., yielded ten grains of a 
bright yellowish-brown, brittle, but verj' deliquescent extract. 

The Tincture. — 1. Mary L,, aged 36, in whom 3iijss. of 
the ' snceus conii ' produced no appreciable effects, took 50 
minims of this tincture, and it caused, within half an hour, 
hemlock giddiness ; fl. 5J. produced more decided symptoms; 
and fl. 5JS8. was followed by double vision for several minutes, 
great giddiness, muscular weakness causing slight tottering, 
and dilatation of the pupils from | to J. The giddiness and 
muscular weakness lasted for IJ hour. 

2, In a strong man fl. 5ij. produced effects equivalent to 
3vj. of the succus. 

The Extract. — 1 . Three grains, taken an hour before break- 
fast two days after it was prepared, was followed in my own 
person, after half an hour, by full hemlock symptoms, aud for 
IJ hour the muscular weakness continued to such a degree 
that, after walking upstairs, the knees ached from sheer 
weariness, and I could hardly prevent myself from tottering, 
and was glad to come to a state of rest. The effect waa 
equivalent to about 3 ivss. of the succus. 

2. The same dose produced equal effects in another active 
adult. 

3. Mrs. M., aged 46, able-bodied, but weakly, also took 
three grains. After half an hour, severe giddiness, muscular 
relaxation of the orbicularis, drooping of the eyelids almost 
amounting to ptosis, and nearly inability to walk, came on, 
and continued for 1^ hour. 

The use of the green fruit will no doubt be always attended 
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with more or less uncertainty, unless, indeed, we can depend 
upon its being collected at the proper season, and used for 
the preparation of tincture and extract the same day. An 
extract as potent as that described above would undoubtedly 
be a valuable addition to our Pharmacopoeia, but ra-pidity of 
evaporation at a low temperature will be required to ob- 
tain it^ 

Juflt ns this sheet wm going to press (October 1868), I received, through 
Messra. Allen & IlHahurjs, a pBrcel uf the unripe fruit of conium niRCU- 
latuQi, from Dr. E. R. Squibb, of Broolilyn, and Ur. Willinm Mnnlius 
Smith, of Manlius, New Vork, together with a paper, entitled, ' An attempt 
to answer the queBtinn, Which part of conium is the best for medicinal 
nee.' ' My grateful acknowledgments ure due to these gentlemen for two 
most acceptable contributions. ' The only eiperimeot made by Dr. Smith 
to teat the therapeutic effects of the conium, consisted in swallowing IG 
mioimH of Squibb'a fluid extract,' 11)^!. of which represents a grain of the 
undried fruils. The effects were those which have been so often described 
M following a moderate doHe of the buccus. Dr. Smith concludes that the 
immature fruit of coniuto is the moat appropriate part of the plant for use. 

The liriiits bad a rank odour of conia. They were green, unripe, elongated, 
and wanted the rotundity of the ripe fruit already described. By weight, 
1140 of the former corresponded to 950 of the latter. Having prepared a 
tincture from these fruils, of the strength and according to the directions of 
thi! British Pharmacopoeia, I carefully examined its properties. They were 
briefly aa follows:— fl. 3j. confined 0'5 grain of conia, and yielded 10 graioa 
of a resinous, deliquescent eitract, precisely agreeing in its characters with 
that described in the previous page. 

Both preparations were very powerful ; 3 grains of the extract produced 
effects in my own person exactly equal to those which followed the same 
dose of the extract of my own liuit. The tincture waa not so Strong (less 
fruit haviog been used Id its preparation), but 5iv. were fully equal to ^vj. 
of the euccua conii P,B. Hence it is conclusive that the green unripa fruit 
may be dried and preserved for a time without deterioration. The exami' 
nation of hemluck fruit, grown on tbe other side of the Atlantic, has 
afforded me much interest and pleasure, 

' Bsprinted from Iha TransaolioDB of the N.Y. Slate Medical Soc. for 1867. 
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OK THE ACTION AMD OBE8 OP CONIUM IN COMBIKATIOS 
WITH OPIUM, HT06CLAI1C8, AKD BELLADONNA. 

I. pONITTM and OPIUM.— Conium alone, as 1 have shown 

^ (pp. 13, 2G), Btrcingly predisposes the brain for sleep by 
allaying excitement of the motor centres, and tlius removing 
restlessness or agitation of the muscular system. Opium, 
alone, occasionally fails to procure sleep on account of its 
tendency to induce, or to increase, existing excitement of the 
motor centres (see ' Action op Opidm ')■ 

This nascent tendency of opium to excite convulsive action 
is antagonised by coniura. What is wanting in the one drug 
ia complemented by the other ; and together they form a 
moat perfect combination for bringing repose to every part 
of the body. 

Acliim. — As might be expected, coninm and opium inten- 
sify each other's action. The following will serve as an illus- 
tration :— John W. W., aged 22, took 5v. oisitecus conix before 
breakfast every second or third day for several weeks ; and 
the medicine invariably produced the following effects : — 
After an hour, giddiness, considerable muscular weakness 
and a feeling of looseness of the joints, and a heavy sleepy 
sensation over the eyes. These symptoms continued for 
twenty minutes, and then passed off. By dint of a little 
exertion, he was always able to continue his work during the 
action of the hemlock. 

IT^xv. tinctura <ypii taken alone, at the same hour, and 
under the same circumstances, produced so slight a feeling 
of heaviness and sleepiness, that the patient did not attri- 
bute the symptoms to the medicine. But on giving a com- 
bination of 5v. of the euecus conii owl ii\xv, tinctura opii, at 
the same hour of the day and under the same circumstances. 
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the effects were so powerful that the patient was obliged to 
relisquiBh his occupation, and sit down for an hour and a 
half. Giddiness, heaviness, and woakiieas of the legs came 
on half an hour after the dose, and continued to increase in 
intensity for the next half honr, during which time he 'was 
excessively heavy and drowsy, and could not fully open the 
eyelids ; it was only with very great exertion that he could 
rise from the chair; the knee joints seemed fixed and yet 
loose, and he made false steps.' Heaviness and unsteadi- 
ness of gait continued for another hour, at the end of which 
time he was able to resume his work. These effects followed 
the above-mentioned dose on three different occasions. 

Four drachms of the miccus combined with five minims of 
tinetura opii usually produced decided symptoms in other 
patients, although no appreciable effects followed the admi- 
nistration of either separately. 

l/ges.— Two advantages result from the use of these drugs 
when judiciously combined : first, the use of largo quan- 
tities of opium will be avoided ; and, secondly, one of the 
disagreeable and disappointing effects of opium will be neu- 
tralised, and this drug thus rendered subservient to those 
whose idiosyncrasies are aroused by it to such a degree a« to 
render its exhibition, alone, not only useless, but injurious. 

In delirium tremens and acute mania the hypnotic influence 
of opium is often foiled by its excitant action. In a state 
of insomnia, and Ihrmtening comnilmons in children we are 
compelled to use opium ; but on account of its tendency to 
excite convulsive movement its use is often contra-indi- 
cated. It is in these and such-like cases that the combi- 
nation of opium and coniiim will be most serviceable. Thus, 
in a case of delirium tremens, instead of giving 5j. of tincture 
of opium, we may prescribe from siv.to 5vj. or Jviij. of hem- 
lock juice, with mxx. or n^xxx. of laudanum. To a child in 
the above-mentioned condition, and from one to two years 
old, we may give 3J. succi conii and m iij. tincturse opii. 

Coninm Eind HyoBoiamns.^Tliere is much similarity in the 
combined action of these two drugs to that of hemlot^k 
and opium. Next to opium, henbane is the most powerful 
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hypnotic we possess ; bat we often meet with patients who 
are more readily impressed by its latent power to provoke 
insomnia and restleBsnesa than by its hypnotic action, la. 
such caBes, and in many others in which it is desirable to 
induce the action of the two drugs, a combination of them 
will be found most effective. 

Action. — Hemlock and henbane prolong and to some ex- 
tent intensify each other's action, the akinesiant power of 
conium predisposing for the hypnotic action of the henbane, 
while the geueral sedative influence of the latter assists the 
action of the former. Given together, the effects of the 
conium are first declared, and then quickly follow those of 
the hyosciamus ; and while the hemlock appears to accele- 
rate the action of the henbane, the latter prolongs the influ- 
ence of the conium for an hour or more beyond the usual 
period of its action. 

I have frequently prescribed a mixture of equal parts of 
tincbira or succus Kyosdami and fuccus ctniii, in doses ranging 
from 5ij. to 31. 

The following were the effects of four drachms of the 
mixture upon John M., aged 17; — After an howr, a little 
feeling of dryness of the mouth and throat, trifling dUatation 
of the pupil, a fuU, soft, and regular pulse of 5(i, and slight 
drowsiness lasting for the following hour. An ounce of the 
mixture caused, in addition to the above symptoms, a heavi- 
ness and drowsiness, as if he had been drinking too much 
spirituous liqiior, a little actual diyness of the mouth, a dila- 
tation of the pupils from ■}■ to i, and a general feeling of 
languor, with decided weakness of the legs. 

In another individual, Geo.W., aged 18, an epileptic patient, 
on ounce of the mixture failed during 2j hours to produce 
more effect than a little giddiness and dimness of sight, a 
dry clammy state of the mouth, a dilatation of the pupils 
from ^ to I, and a rtec of the pulse 18 beats. Ten drachma 
caused, after fifteen minutes, giddiness, a heavy weight 
upon the eyelids, and weakness of the legs — effects resulting 
from the action of the couium. Towards the end of an 
hour the henbane syniptoms^ — general drj-nesa of the mouth 
1 fauces, with clamminess and henbane fcetor, ditatution of 
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the pupils, and an accelera-tion of the pulse 16 beats — were 
developed in addition. At the end of 2^ hours, the effects 
of both medicinea persisted, and the pulse had fallen 48 
beats, now numbering onlj 40 (see ' Action op Hekbane '), 
but it was regular and of full volume and power. 

The general eflecte were lethargy and drowainese, and 
during the half-hour when the action of the medicine was 
at its height, the patient had to use the greatest exertion to 
keep the eye open, and continue his occupation. At the end 
of 2J hours, on the particular occasion referred to, he walked 
a distance of two miles ; and by the time that be got to the 
end of his journey the giddiness and muscular weakness had 
pasaed off, but the henbane aymptoms continued an hour 
longer, at least. 



Coniam and Belladonna. — The remarks which have now been 
made with regard to the combination of conium and hen- 
bane, strictly apply to a combination of conium and bella- 
donna in equivalent doses. 
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CHAPTER IV. 

COBBEOT knowledge of the physiological action of opium 
id its numerouB principlea has yet to be attained. The 
effects, indeed, of this drug are so opposite, and, with regard 
to constitutional peculiarities, so uncertain, that we are con- 
stantly reminded of the necessity, not simply of knowing 
the possible action of the drug, but of being able to predict 
which of its actions will prevail in the particular individual 
for whom we are called upon to prescribe. In a word, we 
want to be able to recognise the compatibility or incom- 
patibihty which subsists between opium on the one hand, 
■nd constitutional peculiarity on the other. 

Such knowledge is doubtless attainable, although it may 
be at present concealed in a maxe of obscure nervous actions. 
And, believing that the study of the comparative effects of 
the drug upon different animals will lead most directly to 
this ftdler and more comprehensive knowledge that we re- 
quire, I have taken this direction ; and hope in the following 
pages to set before the reader snch evidence of the action of 
each of the active principlea of opium as shall give him a 
tolerably correct view of their medicinal value, and of the 
indications or contra-indications for their use. 

I propose to examine in detail, and in the following order 
^Morphia, Narceine, Meconine, Cryptopia, Codeia, and 
Thebaia. 

Physiological Action. — In determining the toxical effect of 
these substances, I have found the mouse very useful, inas- 
much as very small quantities are required to bring the 
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animal fuUy under their inflaence, while at the same time 
the action of each is very uniform. 

I. MOEPHIA.— The action of this alkaloid has been studied 
in the horae, the dog, the mouse, and in man. For full 
opportunities of making observations upon the horse, I am 
indebted to my friends the Messrs. Mavor, of Park Street. 
The experiments on this animal recorded in the following 
pages were undertaken, in the year 1867, by these gentlemen 
and myself, in order to determine the combined action of 
opium and belladonna. 

On the Horse. — In this auimol the hypnotic effect of mor- 
phia is altogetber superseded by its excitant action upon the 
cerebrum and motor centres. Restlessnesa and delirium are 
the prominent features. 

A single grain of acetate of morphia, and less, used aubco- 
taneously, has no appreciable effect upon the horse. 

A dose of two grains produces, at the end of a quarter of 
an hnur, in an animal predisposed for its action, a little 
drowsiness, manifested byau occasional falling of the eyelids. 
The pupil remains unchanged, and all eS'ect passes away in 
the course of another quarter of an hour. In an animal 
unsusceptible of its hypnotic action, three grains have no 
apparent effect. 

Obg. 1. — The following symptoms followed the subcu- 
taneous injection of four grains in two animals of opposite 
disposition — the one a grey horse, about six years old, of a 
quiet and stubborn temperament; the other, a weakly and 
excitable thoroughbred colt, two years old : pulses, 32 and 
86 respectively. An acceleration of the pulse occurred in 
fifteen minutes. An hour after the injection, the accelera- 
tion had attained its maximum of 20 and 28 beats, 
respectively, in the two animals. There was considerable 
restlessness, indicated in the one by a constant stepping 
from side to side, chiefly with the forelegs ; and in the 
other, by as constant a pawing of the ground ; and they were 
impatient of restraint. There was increased moisture of 
the mouth, a rise in the temperature of the skin, a ten- 
dency to sweat, and slight dilatation of the pupils. Ail of 
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&eBe Bjmptoms continued, and at the end of seven hours 
the pulse of the stronger animal was 12 beats more than 
tefore the injection, while that of the weaker and more 
excitable one still retained its masiiuum acceleration of 20 
beats. Shortly aft^r this time the restlessness subsided. 
The general effect upon both animals was a powerful stimu- 
lant action ; the force and TOlunie as well as the number of 
pulsations were increased. The mucous membrane of the 
mouth and tongue remained clean and healthj throughout, 
and moistened with a superabnndant clear fluid. The rest- 
lessness never amounted to delirium, nor was there any 
increased injection of the membranes of the eye. There was 
a complete retention of secretions as long as the animals 
remained under observation. There were no after-effects. 

Obg, 2. — After an interval of six days, six g.-ains of acetate 
of morphia, dissolved in 3Jas. of water, was injected by two 
punctures into each of these horses, their pulses beiug 36 
and 44 respectively. Precisely the same effects followed as 
when four grains were given, but in a more intense degree. 
At the end of an hour, the pulse of the grey horse was 72, 
being exactly doubled; that of the colt was only five beats less. 
Both were in a high state of excitement — ^the month very 
clean and pink, but hot, and wet almost to slobbering ; the 
head and skin hot, the conjunctival membrane injected and 
wet, and the pupils slightly dilated. At tks end of i^ hours, 
the pulses had attained their maximum acceleration, and 
numbered 85 and 90 respectively ; but the volume and 
power were a little diminished. At the end of the seventh 
Itour, the pulse in both was 60, and tbe restlessness waa 
abating. Both animals had staled &eely. Pupils un- 
iged. 

Throughout the whole of this time, and for an hour sub- 
nequently, the horses were in a state of great restlessness, 
and trod their clean straw beds to a complete litter. Their 
mouths were hot and wet, and the skin warm and almost 
sensibly perspiring. Next day, and nineteen hours after the 
doses were given, the animals appeared in their usual health ; 
they had dunged rather copiously, and the dung was a little 
greener and moister than usual. The pulse of the grey 
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horse waa 42, that of the colt 60. Pupils natural, mouth 
clean and wet. 

Ohs. 3. — Twelve grams of acetate of morphia, disaolved in 
3iij. of water, was administered by three punctures to each 
of the two horses. The effects were as follows : — In the 
grey horse, after five minutes, strong erection of the penis, 
and copious emission of semen ; then gaping. After twenty 
minutes tlie lids began to droop and the head to nod, and he 
continued verj- drowsy for the next 2J Junirs, He remained 
standing still and very quiet the whole of this time, breath- 
ing slowly and heavily, and every now and then falling off 
to sleep, and snoring slightly for a few minutes. The pulse 
meantime rose from 44 to 72, and became full; the pupils 
were unchanged, the mouth clean and wet, and the forehead 
wajTner than usual. After the third hour the animal became 
very restless, constantly pawing the ground with the hoof of 
the left foreleg ; but a considerable amount of drowsiness 
and stupor still continued. The pulse rose quickly to 96, 
and was regular and of good power ; the pupils were slightly 
dilated, and appeared to be fixed ; the membranes of the eye 
injected, the mouth hot, but clean and pink, and wet to 
slobbering ; the temperature of the skin was raised, and its 
secretion increased, but not to such a degree as to wet the 
hair. He continued in this state of restlessness and de- 
lirium till the aiirth liour, when the symptoms began to 
decline. Half an hour afterwards he took food and water. 

In the brown colt, not the slightest sedative effect was 
produced. Twefnty-five ninvteg after the dose, the muscles of 
the trunk were afiected with a fine tremor and some rigidity, 
lasting only a few seconds ; and five minutes afterwards he 
began stepping from side to side, and continued thus in 
restless motion for the next nine lunira. The pulse at the 
same time rose rapidly, and at the end of an hour attained 
its maximum acceleration, and numbered 96. The restless- 
ness greatly increased, and at the end of the fourth hour he 
was walking rapidly to and fro, bathed in sweat and slobber- 
ing from the mouth ; the heart was much excited, the facial 
pulse 96, and weak. The pupils were unchanged, being 
rather dilated ; the membmnea of the eye injected. There 
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was no appearance of stupor or delirium, but an intense ex- 
citement, with apparent distress, giving way to exhaustion. 
Towards the ninth hour the restleasness and other aymptoma 
gradually subsided, and at tliis time he took Ibod and 
water. 

Ten flours afterwards, both animals were in their usual 
eonditioQ. There waa neither constipation nor any other 
after-effect. 

In the one horse a strong hypnotic effect was soon in- 
ilhiced, but it waa cut short by the development of a more 
powerful excitant action ; and, thus disturbed and overruled, 
it was converted into a stupefying and deliriant influence. 

In the other animal, the rapid development of the excitant 
action appeared to prevent altogether any manifestation of a 
hypnotic action. 

Obi, 4, — Thiriy-six grain* of acetate of morphia dissolved in 
3vij. of water, and introduced by three punctures into the 
subcutaneous tissue of a powerful full-conditioned hunter, 
•bout seven years old, caused the following symptoms: — J'i/'- 
.<ee»m(n«(f«a/ier the morphia was given, and continuing up to 
the end of the third hour, great somnolency, and a gradual 
rise of the pulse from 36 to 96, and it became full and 
thrilling ; pupils moderately dilated and fixed. The drowsi- 
ness and stupor were very great, but they did not pass into 
Bleep. At first he continued to pick up a little hay, and 
masticate it at intervals in a slow mechanical way, and with 
Uie eyelids closed. After twenty-jive minuleg he ceased eat- 
ing, but continued to stand still; pointing his ears in the 
direction of any sound, and occasionally turning the head 
round to the left. On attempting to move he staggered, 
and once nearly fell down. The soporific effects attained 
their maximum at about forty-fve minutes after the dose, 
and he occasionally leaned against the wall with the whole 
of his weight, or forwards over the rail — moving at short 
intervals slowly and awkwardly. An hour after the dose a 
fine rigid tremor affected the head, neck, shoulders, and 
tail, but passed off in a few minutes. The eyehds were also 
very tremulous, and he blinked on the approach of a light ; 
the pupils were dilated and fixed. The respiration was alow, 
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and occasionally intermpfed by a sigh. Such wae his con- 
dition up to the end of the third hour, when great resUeas- 
Qess and Berere delirium set in, and, soon attaining its 
maiimum, continued unabated for setjen hours. It then 
began to decline, but the animal continued under the 
influence of the morphia for at least twenty-four hours longer, 
and at tlie end of this time he was greatly exhausted. 

Between the third and tenth hmtre he continued to walk 
rapidly, and sometimes even run, round his stall, and always 
in the same direction — viz. from right to left. The shoulders, 
sides, and haunches were damped with perspiration; the 
pulse was 96, quite regular, fall and thrilling ; the respira- 
tion accelerated. The animal was perfectly blind, and 
allowed a candle to approach near enough to singe the eye- 
lashes ; the pupils were dilated and fixed ; the membranes of 
the eye and nose so intensely injected as to present the 
appearance of crimson plush ; the mucous membrane of the 
mouth pink and wet with a superabundance of thin glairy 
mucus. 

Eighteen hours after the dose the pulse was 75, regular, 
Tery soft, and of moderate volume ; the pupils moderately 
dilated, but contracting on exposure to a strong light ; the 
membranes of the eye and nose of a dark crimson colour, 
and the vessels turgid, as if the blood were stagnant in 
them i the tongue was red, clean, and moiat — the skin warm. 
Some restlessneas and impatience of restraint still remained, 
and alternated throughout the day with intervals of drowsi- 
ness. 

Oiven by the stomach, very lai^e quantities of opium or ita 
active principle are required to produce any decided effect 
upon the horse, as the following observations will show: — 

(a.) Tlie grey horse swallowed twelve grains of acetate 
of morphia in a pint of water. Excepting an acceleration of 
the pulse eight beats, from the second to the fifth hour, abso- 
lutely no effecta followed. There was neither restlessness 
nor any diminution of the natural liveliness. The secretions 
were normal and abundant, the appetite good. 

[b.] The aame animal took 3i'- of powdered opium. Up 
to the seventh hour there waa no change, but thenceforwaiv3. 
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up to the eighteenth hoar, there was an acceleration of the 
poise sixteen beats. No sedative or excitant effect followed, 
neither was there any interference with the secretions. 

(c.) The brown colt took fvi. of laadanum in a pint of 
water, and 

[d.) A bay mare took %\y. of another sample of laudannm. 
There were absolutely no effects in either case. 

From the foregoing facta the following conclusions are 
deducible ; — 

1. That morphia has two distinct and antagonistic actions 
upon the horse — viz., an excitant and a soporific. 

2. That of these two actions the former is generally, if 
not always, so much the more powerful aa to prevent the 
effectual working of the latter. 

3. That it happens with the horse, as with man and other 
animals, that some individuals are so susceptible of the 
excitant action, and are bo powerfully affected by it, as to be 
totally uninfluenced by the hypnotic action. 

4. That morphia acts upon both the cerebro- spinal and the 
sympathetic nervous systems — the soporific effects resulting 
firou its action upon the cerebral hemispheres ; the excitant 
from excessive stimulation of the corpora striata and spinal 
cord ; and the acceleration of the heart's action partly to 
direct stimulation of the sympathetic nerves, and partly to 
an indirect stimulation of the same centres resulting from 
the excitement of muscular movement. 

How far the mnscnlar movements are due to excitation of 
the motor centres in the brain is not very evident. That 
the spinal cord is implicated appears to be indicated by the 
rhythmical character of the movements ; the animal scrapes 
the ground with the same hoof for hours together, begins 
and ends with a regular tread from side to aide, or goes 
round and round eoutinuonsly in the same direction. There 
is an evident tendency to forward movement together with 
inaction of the hind-legs. 

5. That the vascular excitement, if intense and prolonged, 
ends in dilatation of the capillaries, general congestion, im- 
perfect oxidation of the blood, and weakness of the heart. 

, 6. That opium has no contracting influence npon the 
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pupil, any tendency to each that may exist being o 

by a stimulant action upon the sympathetic, commonly re- 

STilting in moderate dilatation, 

7. That in moderate dosea morphia and opium are tonic 
and stimulant, and do not diminish the activity of the ex- 
cretory processes. In large doses they increaae the secre- 
tdons of the mouth and skin. 

On Ike Dog. — The action of morphia and opium upon the 
dog differs in no respect from their action on man. 

In the dog, as in man, there are two classes of individuals, 
each of which is affected differently by opium. In the one 
class, the hypnotic effects of the drug are readily and con- 
stantly induced, and, if the dose be sufficient, profound 
narcotism results. If, however, the dose be larger than is 
necessary for this purpose, the narcotism sometimes gives 
place to delirium with stupor. In the other class it is 
difficult, and in many cases altogether impossible, to induce 
sleep or narcotism by any dose excepting such as would de- 
stroy life. 

In this class, opium or morphia produces the most dis- 
tressing effects — viz. faintness, prolonged nausea, and retch- 
ing, with intervals of dreamy delirious somnolency, rarely 
or never passing into sleep, which only comes to the ex- 
hausted body when the protiacted effects of the drug have 



The following were the effects of morphia upon an animal 
— a hrovm bitch weighing about twenty-five pounds, that well 
represents the first of the two classes above distingnished : — 

Obs. b.~~Half a grain of acetate of morphia was injected 
beneath the skin three-quarters of an hour after food. Be- 
tween the third and fourth minutes, vomited a large quan- 
tity of food, then passed a httle nrine, and quietly lay down, 
At the end of luilf an hour was lying on the belly, with the 
legs extended before and behind, and the nose on the rag, 
in a state of complete narcotism, in which she continued for 
the next 3J hoars. During the whole of this time, she lay 
perfectly motionless in the position in which I had placed 
her— viz., upon the side, with the forelegs extended for- 
wards, and the hind-legs moderately fiexed. The puUe fell 
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during the first half- hour from 120 to 52, and beat regu- 
larly. It soon mcreaaed again, ajid for the next five hours 
ranged between 65 and 75. Dtu-ing the whole of the time 
it manifested a remarkable irregularity, gradually becoming 
slower towards the end of every expiration, and then, with 
the descent of the diaphragm, receiving a sudden acceleration 
for two or even three beats. The rate of the expiratory pulse 
was 60, gradually diminishing, and the rate of the inspiratory 
pulse was about 100. The movements of the heart were 
in fact governed by the breathing; and by counting the 
number of accelerations that the pulse received, I counted 
the number of inspirations. Tfie regpiratimis, which were 20 
at the end of the first half-hour, soon decreased to 14 or 15, 
and continued at this rate during the whole of the time. 
The breathing was shallow, and some inspirations fuller than 
the others. The pvpils, at the distance of a yard from a 
south window, and with moderate daylight, measured the 
|th of an inch in diameter, and contracted a little on the 
close approach of a taper. The nose was dry, the tip of the 
tongue a little protnaded, pint, and cool, and dripping wet 
with clear alkaline mucous fluid. The mugcular gygtem was 
quite flaccid, and at each inspiration the disengaged hind- 
leg was slightly jerked towards the abdomen. Suspended 
by the ears, or dragged along by a leg, the animal made no 
sound or motion, took no notice of the approach of anyone 
or of any disturbances around her, and made no other 
response to loud and continued calls than a slight movement 
of the ear and forepaws. On blowing upon the face, she 
put up the forepawa over the nose ; aud winked a little when 
the finger was placed upon the cornea, unless care was taken 
to avoid the cilia. 

Ttoo hiyttrs and a quarter after thfi injection, and whilst 
lying as above indicated, she passed, involuntarily, a targe, 
lax, greenish motion of an alkaline reaction. Three hours 
and three-quarters after the injection she awoke, got up and 
walked a few paces ; the pupils dilated in the dark, and 
contracted to J on approach of a taper. 

For the next 3^ hours she continued to sleep tranquilly, 
vrithout once changing her posture, but looking up occa- 
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sionally when called or disturbed by noise. At the end of 
this time, i.e. 7^ hour» after (he injection, she awoke with 
a start and became a little restless, and whined occasionally 
during the next \\ hour. The discomfort appeared to be 
due to distension of the bladder ; for having voided urine for 
the first time during nine hours, she appeared to be comfort- 
able, but still refused food. 

Ohs. 6. — After an interval of some weeks the injection of 
half a grain of acetate of morphia was repeated. Imme- 
diate vomiting ; rapid diminution of the pulse ; irregular and 
shallow breathing, interrupted by deep sighing inspirations ; 
contraction of the pupils ; profuse salivation ; flaccidity of 
the muscles, and falling of the lower jaw; and the same 
respiratory pulse — resulted as in the first experiment. At 
the end of three hours, the following was the condition : — 
Lying upon the side in the position described in Obs. S ; nar- 
cotism passing off, but sleeping soundly ; pupils contracted 
to ^ in moderate light, but dilating to f when aroused. 
Pulse 66, irregular, weak. When roughly handled she raised 
the head and looked round, but, immediately laying it down 
again, relapsed into sound sleep. When thoroughly aroused 
she walked round the room, and then, dropping down, fell 
off again to sleep. At this time atropia was injected (see 
'Action op Opium and Bellad.'). 

Obs. 7. — One grain of the acetate was injected beneath 
the skin of the same animal after the lapse of a fortnight. 
Between two and three miuutes afterwards she vomited a 
quantity of parti ally -digested food and much glairy mucus, 
and then lay down and seemed sleepy. Between the fif- 
teenth and twenty-fifth minutes she quietly passed from sleep 
into a state of narcotism, the pupils at the same time slowly 
contracting from i lo J ; the pulse was reduced to 48 ; the 
respiration 15 to 18, interrupted once or twice a minute 
by deep sighs ; the lower jaw had fallen, and a little clear 
alkaline fluid was trickling from the protruded tip of the 
tongue. The eyelids were closed. On raising an upper lid, 
so as to expose the pupil to a bright light, it contracted to 
■jiff. On removing the light it dilated to ^, and finally 
adjusted itself to ^, as before. At the end of IJ hour, the 
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pulse was 42 one minute, 44 the next, and very irregular 
from the cause explained in Obs. 5 : bat, inasmuch bs the 
breathing was more irregular in this experiment, the irregu- 
larity of the pulse was proportionately increased. Respira- 
tion 8 to 14, occasionally interrupted by a long-drawn sighing 
inspiration. Pupil as at twenty-fifth minute; but after 
endeavouring to arouse her by strong shaking, they dilated 
to ^ ; as soon as she was allowed to remain undisturbed 
they returned to -i, in a light which allowed them t« dilate 
to ^ before the injection. 

At this time atropia was injected {see ' Action op Opium 

AND BeLLAD.'). 

The effects of opium upon this animal will be seen from 
the following experiments t^- 

Obs. 8.— Injected n^ix. of tincture of opium beneath the 
skin, the pulse being 120, and the pupils contracting to ^ 
at the light, and dilating to ^. Between the fifth and fif- 
teenth minutes she was very qualmish, and at last vomited a 
heap of food. The diaphragm continued to act spasmodically 
for three minutes more. She then lay down with the head 
on the ground. Seven mi»w/e« afterwards, the bowels acted, 
clear mucus ran from the mouth, and the pulse was 112, Thre«- 
quarters of an hovr after the injection, the pulse was 78 and 
irregular. Respiration irregular and sighing; glairy alka- 
line mucus continued to drop from the mouth. The pupils 
were broadly dilated in moderate light. Slight somnolency 
was now manifested for the first time, with a little twitching 
of the hind-legs. As the somnolency did not increase, I 
injected, at the end of the hour, r}\xs. more of tincture of 
opium. A quarter of an hour afterwards the pulse was 72, 
and very regular in its respiratory irregularity — i. e. the ex- 
piratory rate was 40, and the inspiratory rate about 120. 
Respiration 16 and regular. She continued in the same 
position, and there was no further contraction of the pupils. 
Every now and then she raised the head and looked about 
her, and then slowly laid it down again upon the carpet and 
closed the eyes. Fifteen minnte» afterwards, i.e. half an hour 
after the second injection, she became decidedly drowsy, and 
the pupils, from being broadly dilated, contracted to i. 



110 ACTION OF MORPHIA ANB OPIUM 

The tlrowsiness continued for an hour, but did not amount 
to sound and continuous sleep at any time ; and at the end 
of thia period, upon being a little disturbed, she got up and 
walked away, and began to retch. From this time the 
drowsiness began to pass off, and she continued to walk 
about, listen to footsteps on the other side of the door, and 
pry about. The pulse was now 78, and less irregular ; the 
respiration 18. At this time atropia was injected (see 
'Action op Opium and Bellad.'}. 

Ob». 9. — Injected mxl. tiuotune opii by two punctures, 
one on either side of the body. From tlte seventh to the tenth 
mimdes TOmiting, until the stomach was emptied. At the 
fifteenth minute lay down and remained quiet, with the eyes 
open. Pulse 130, regular. Respiration shallow, irregular. 
During the next luxlf-luiur, the respiration was much dis- 
turbed, and occasionally suspended for fifteen seconds ; after 
a longnlrawn inspiration, it gradually became slower, and 
ultimately sank to 15. The pulse meanwhile was depressed 
to 72, and influenced by the breathings. Glairy mucus con- 
tinued to trickle from the mouth. 

From the time of the injection up to the end of the third 
hour, the bitch did not have any sound or continuous sleep ; 
she remained dull and quiet, and when called, or disturbed 
by the approach of anyone, would get up and walk slowly 
into the next room. When left undisturbed she fell off int4i 
a nap, from which a slight noise awoke her. At the end of 
3J hours the somnolency had almost entirely passed off, and 
she was walking about most of the time. She made an 
attempt to push her way through the door as often as it was 
opened. She could run, and jumped well off a chair. Pulse 
80, respiratory. Respiration 15, irregular. Pupils contracted 
tA ^ at the diffuse light of day, and dilated widely towards 
the dusky side of the room. 

At this time hyosciamia was injected (see 'Action op 
Opium and Henbane '). 

The effects of the drug upon the other class of individuals, 
in whom the hypnotic action of opium is counteracted by its 
depressent and excitant influence, are well seen in the follow- 
ing experiments with two dogs of excitable temperament— 
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&e one a Scotch terrier weighing abont twenty-five potmds, 
and the other a stout beagle weighing about forty pounds : 

Obs. 10. — Half a grain of acetate of morphia was injected 
beneath the skin of the terrier-dog. Within three minutes he 
vomited a quantity of undigested food, and soon became 
drowsy, and sank on the belly, with the legs sprawling. In 
this state he remained perfectly quiet and drowsy for half an 
hour, and then became restless, starting off with a whinej 
and dragging the seemingly paralysed hind-legs after him, 
and then, after going a few paces, falling heavily down. 
When urged to do so, he used the hind-legs, and trotted 
away without difficulty. The restlessness increased, con- 
tinued for nine or ten hours, and then gradually gave way to 
a condition of ordinary repose. During the whole of this 
time the animal was evidently sufiering from nausea and 
headache. There was continual rumbling of fluid in the 
intestines, and he frequently dropped a little loose motion. 
The cardiac systoles ranged from 67 to 72, and presented the 
characters which in former observations I have called ' respi- 
ratory.' The heart's action was feeble throughout, and the 
quick inspiratory beats could not be felt in the brachial artery, 
where the pulse numbered only S6 to 64. The respirations 
varied from 17 to 24. Pupils unchanged. 

Seven hours after the injection the cardiac systoles were 72, 
the brachial and femoral pulse 54. The dog was still in a 
state of great distress, whining, gulping up a little mucus, 
and voiding a little frothy f^cal matter. Throughout, the 
wretched animal failed to get a quarter of an hour's unbroken 
sleep, and during the latter part of the time there was no 
apparent tendency to it. Enfeebled and exhausted, he lay on 
the belly, with the muzzle upon the ground, the legs lax and 
sprawling, and the eyes open. Now he would throw the head 
from one aide to the other in an impatient manner ; and now, 
impelled by his distressed feelings, or by some direct excite- 
ment to motion, he would get up, drag his thiglis along the 
ground for a few paces, and then throw himself helplessly 
down. This experiment was repeated on another occasion 
with the same results. 

Obs. 11. — Three-fourths of a grain was followed by a repe- 
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tition of the same symptoms in a more intense degree. 
Nausea came on in two minutes, and, after two minutes 
more, copious vomiting, and the pulse went down witliiu ten 
minutes from 128 to 96. He then became very reatleas, 
curling himself up first in one direction and then in the 
other, putting the pawa impatiently over the ears, and rub- 
bing his head in the straw ; now sitting upon the haunches, 
and, after a few seconds, throwing himself impatiently along 
upon the ground ; now getting up and running a few paces, 
and 80 changing his posture constantly, and at the same time 
keeping up a continual subdued whine. Between the twen- 
tieth and fiftieth minutes he lay still, but quite awake, and 
was startled by the least noise, but at the end of this time 
the restlessness and distress increased. He was scared by 
the approach of anyone, and ultimately became very noisy 
and delirious. The cardiac pulsations ranged from 54 to 70, 
but many were not distinguishable in the brachial or femoral 
arteries, and tlie heart's action manifested the irregularity 
already described, in a very marked degree. Eight hours and 
three-quarters after the injection he was still wakeM, rest- 
less, frightened, and whining. Ten hours later on he was 
quite recovered, 

Obt. 12. — Eighty minims of tincture of opium administered 
hy mmith produced the same effects, but in a much milder 
degree, and without giving somid sleep at any time. 

Ohs. 13. — In the beagle-dog the subcutaneous injection of 
half-a-grain of acetate of morphia produced exactly the 
same effects as in the terrier (Obs. 10}, but to a worse degree. 
Within three minutes the animal vomited the few scraps of 
food that remained in the stomach, and during the next 
twenty- five minutes he vomited again and again, nntil 
nothing but frothy mucus tinged with bile came away. The 
intestines were emptied at the same time. The usual hard 
mortar-like fasces were first voided ; then from time to time a 
quantity of soft blackish-green matter ; afterwards a large, 
loose, and frothy light ochre-coloured stool ; and last of all, 
and during the latter part of the action of the medicine, a 
little white jelly-like mucus. 

For the next sir hours he continued in a wretched state. 
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eridently suffBriug from nausea, faiiitness, and rostlesBnesa. 
There waa a strong tendency to sleep, but only short dozes 
were obtained, from which even the movement of my chair 
disturbed him. He kept up a subdued whine almost con- 
tinuously, and changed position every few minutes, dragging 
the body and hind-legs along a few paces by means of the 
fore-legs, and then throwing himself heavily and helplessly 
along. He was able, however, to use the hind-legs when 
aroused. Sometimes, as I approached him, he rolled over 
on the back, and, as the legs were lasly flexed in the air, 
they were frequently twitched. At first the breathing was 
short and irregular ; inspirations 50 ; but during the last 
three hours of the action of the drug they numbered only 
12 to 14, and the respiratory movements were almost wholly 
abdominal, and very shallow. 

The pulse soon fell to e*, and manifested the respiratory 
character very distinctly ; from tlie third to the fifth hoar it 
waa excessively feeble. 

When dozing, the pupils measured -J" in a light which 
allowed of their dilatation to \ before the injection ; but the 
moment he was aroused they assumed the latter dimension. 

Al the aevetith hour he had so far recovered as to appear 
pretty much in his usual condition when noticed or fondled ; 
but, left to himself, he gave way to a little restlessness and 
whining, and during the whole of the succeeding night he 
moaned and whined most piteously. The next day he was 
quite well. 

Such are the effects of opium and ita chief alkaloid upon 
the dog, and they are particularly instructive. It appears — 

1. That opium acts both upon the brain and the spinal 
cord. 

2. That upon the cerebrum, its action results, first, and in 
many individuals almost exclusively, in hypnosis ; and sub- 
sequently, in others, in active delirium. 

3. That upon the corpora striata it exerts a similar in- 
fluence, but resulting in animals fully under the influence of 
its hypnotic action in temporary paralysis. 

4. That ita action upon the cranto-spinal axis is partly ex- 
citant, indicated by contraction of the pupils, derangement 



lU 



ACTION OF MORPHIA 



of the vaguB, and reatleasness ; and partly depressent as in- 
dicated by the feebleness of the movemeuta. 

5. That in conaequeiiee of the derangement of the fanc- 
tiona of the vagua nerve the action of the heart, is depressed 
and enfeebled. 

6. That individuals of the canine species are differently 
affected according as they are susceptible of the hypnotic or 
the excitant action of the drug. 

On the Home. — The actioa of morphia on this animal is 
uniform and characteristic. It conaists essentially in forced 
exercise associated and a-pparently dependent upon a cramped 
condition of the spine. Hypnosis is altogether an after 
effect, and narcotism only occurs after a dangerous dose. 

The monse runs about nimbly for a minute or two 
after the subcutaneous injection of from -^ to -j'j of a 
grain of the acetate. Then sudden and frequent pauses 
are made, and the animal remains for a few seconds at a 
time in a fixed attitude, aa if of attention to aome internal 
sensation. During the first, second, or third pause the tail 
begins to bend slowly and stilBy upwards from its root 
until it is elevated in a single curve or double undulation 
over the back and at some distance from it. The spine ia 
at the same time shortened by rigid flexures, whereby the 
head ia a little raised and the face bent downwards to a 
right angle with the body, the back elevated into a high 
hump, and the lumbar and sacral regiona so depressed as to 
bring the perineum in contact with the surface npon which 
the animal rests, the sharp upward curvature of the caudal 
extremity of the spine giving at the same time a backward 
and upward inclination to the hinder part of the pelvis and 
the attached limbs. The cranio-apinal axis ia in short 
affected by three curves, an anterior and a posterior, corre- 
sponding to the junction of the bead and tail respectively, 
and the summits of which are in opposite directions j and 
an intermediate and more considerable one affecting the tho- 
racic vertebrie, cramping the chest and abdomen together, 
and giving to the back a contour exactly resembling that of 
the hog. - . 
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The movements now become alow, stiff, and creeping, and 
the animal is arrested every four or five paces by inaction 
of the hind-legs, the thighs being closely appreased to the 
sides of the pelvis by the downward inchnation of the sacral 
part of the spine, and apparently useless, while the legs and 
feet are extended downwards in a straight line with each 
other at right angles to the thighs, and the hinder parts of 
the body are thus supported upon the extended and di- 
vergent toes. 

After a few seconds the body is very slowly advanced, aa 
if by an under-curving action of the anterior part of the 
spine and a simultaneous pressure upon the hinder part 
of the dorsal curve. The feet remaining stationary mean- 
while, are thus left in the rear until, the forward balance 
of the body preponderating, the little animal is impelled 
a few paces forwards and the cramped, lagging action of 
the hind-legs is for a moment interrupted. As soon as 
the body comes fairly to rest, the forward impetus again 
commencea and soon prevails ; and thus the moose is kept 
in a state of cramped rest and forced motion as if by two 
antagonistic powers exerting their influence simultaneously 
upon the anterior and posterior parts of the body respec- 
tively. Sometimes the one power prevails ; and the mouse 
is urged round and roimd the limits of his cell at a slow, 
measured, laborious pace, as if upon a treadmill, and 
showing the soles of the feet at every step ; and sometimes 
the other power is in the ascendant, and the animal is 
arrested in his progress for several minutes at a time, while 
the hinder legs first one and then the other, are stiffly ex- 
tended backwards in a straight line with the body, or raised 
npwarda in the air. But sooner or later the anterior power 
so far prevails tliat a slow, laborious, forced creep is main- 
tained for hours together. 

It is probable that some amount of delirium accompanies 
this condition, but there is not tlie slightest tendency to 
somnolency. The hearing continues excessively acute ; at 
first the animal is startled by the least noise, and the above- 
mentioned phenomena are effaced for the moment, and he 

US a short distance as iisual^ but soon coming to a pause 
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relapeea into Ms former cramped condition. After a time, 
however, atupor comes on to a greater or less degree, depen- 
dent upon the dose, and then the animal, unless strongly 
aroused, takes no notice of interruptions. As often as the 
depressed face comes in contact with the finger or any other 
object, the little animal leans against it with all its weight, 
and rests for a. while- 
Such are the general phenomena presented by a moose 
under the influence of morphia, I now proceed to indicate 
its other effects, by briefly giving the result* of one or two 
illtistrative experiments. 

Ohs. 14, — Injected -^ of a grain of acetate of morphia 
beneath the skin of a full-grown male mouse. Respiration, 
100. After four minutes, the spine was drawn up into 
the ' hog'a back,' the tail curled upwards over the back, the 
forced movements began, and the respiration was panting. 
At the end of an hour the respiration was shallow and 
irregular, varying from 14-0 to 180, and apparently arrested 
■when he was brought to a standstill by the posterior eiten- 
sionofthe hiud-lega. After 1 /ir. 20 m., the pupils dilated, 
and the refracting media pi-esented a milky opalescence; 
the movements became slower, and one or other hind-leg 
was stiffly extended backwards and upwards in a line with 
the body, at every few steps. The animal was dull and 
stupid, but the hearing remained acute. Respiration 100 to 
140, shallow and irregular. He continued in this state for 
another hmir, going constantly round and round the interior 
of the glass shade. 2^ /tours afier the injection, the lagging 
extension of the hind-legs began to cease, the tail dropped, 
the hmnp-back slowly disappeared, and the mouse began to 
run nimbly about. At the htk hour he was quite recovered, 
and took some food, the pupils contracted, and the animal 
continued active and lively, without manifesting the slightest 
tendency to sleep, up to tlie end of the 8(A hour. As yet no 
excreta had been passed. The next day he was lively and 
well, and there was abundance both of feeces and urine ; the 
latter was freely acid. 

Oba. 16.— Injected at intervab during three hours ^ of 
a grain of acetate of morphia beneath the skin of a very 
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vigoroua atlalt mouse, beginning with -^'j- of a grain. Re- 
spiration, 160. After /oiir mmutes, the spine was cramped, 
the tail curled, &c., and the respiration panting. At the 
sev^itk mintite, the respiration had fallen to 100, and the 
forward impulse was sometimes a little jerky. IJ hour 
after the first injection, and shortly after the second, the 
pupils were dilated and the animal appeared to be quite 
blind, but the hearing remained very acute, and he con- 
tinned to go round and round with lagging, laboured 
steps, stopping as often as the head came in contact with 
any firm object, which seemed to give him the support that 
he needed, and he pressed firmly against it. As often as 
he started afresh, the vibrissaj were strongly worked. As 
there was no increase of the effects, the rest of the morphia 
was now injected. The movements afterwards became slower, 
and the pauses more frequent, and shortly a/ler the third 
hour a slight touch caused him to fall over on the side, and 
for the next four hours he remained completely narcotised, 
motionless, and insensible to all external impressions ; the 
limbs were quite flaccid, but the tail and spine were as 
stiffly curved as ever, and could only be partially straightened 
by the exertion of considerable force, and when the extend- 
ing force was removed they returned to their previous 
condition ; no reflex movements could be excited, the respir- 
ations had fallen to 90, and were shallow, occasionally irre- 
gular, and wholly diaphragmatic. The action of the heart 
was regular, and the pulsations 300 at least. 

Towards the end of the sixth hour the respirations rose to 
110 or 120. At the seventh hour the legs began to be afl'ected 
tliree or four times a minute, with involuntary jerkings, and, 
as he lay upon his side, they were sufficiently strong to carry 
the body backwards a little distance. He continued in the 
same state with occasional jerkings of the limbs until the 
ninth hour, when the narcotism gave way, and he recovered 
the couching posture, and steadied himself by pushing the 
head firmly a^inst a support. But he was unable to retain 
this position, for the spine was suddenly and powerfully ex- 
tended five or six times in the minute, and the rump and 
• hind-legs were thus thrown into the air, and the animal 
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rolled over. He recovered his positioD, however, almost as 
floon as the spine resumed its curvature, 

The respirations were now only 80. The spaamodic move- 
menta continued severe for about half an hour, and then 
diminished, and the mouse began to vralk on all fours, 
and became almost as restless as he was before he waa 
narcotised. As often, however, as he came to a state of 
rest, the twitchings, which were now almost wholly confined 
to the tail, would set him in motion again. Bespirations 
120, regular. 

From this time he continued to improve; the spine re- 
covered from its cramped condition, and the twitchings and 
restlessness" gradually ceased. 

At the twelfth hour the symptoms of spinal irritation gave 
way to somnolency, and he sat dozing with the eyes closed, 
and apparently pretty comfortable, occasionally turning round 
and sniffing for food, and putting the ears back when called. 
Throughout the next day up to 6 p.m. he was very sleepy, 
but otherwise in his usual condition, and took a little food. 
Respirations at 8 a.h. 140. Durbg the rest of the day from 
180 to 200. 

He passed, apparently with some difficulty, a little high 
coloured urine at the nineteenth and twenty-fourth hours. 

At the thirtieth hour the effects of the morphia had passed 
off, and he was quite lively and active. The day following 
he took food eagerly, and as a consequence the excretions 
became very free. It is now six weeks since the experiment, 
and the little animal remains a pet in the household. 

Obs. 16. — Took another adult male mouse, and injected 
■^ of a grain of acetate of morphia beneath the skin. The 
same symptoms followed as in the preceding experimente. 
The respiration manifested the usual irregularity, the rate of 
breathing being sometimes 180, sometimes 100. 

At the end of half an hour I injected ^ of a grain more. 
Ten minutes afterwards the animal was completely narcotized 
and insensible, and no reflex movements could be excited 
except a sluggish contraction of the eyelids when the cornea 
was touched. The breathing very irregular, sometimes de- 
iig to 50, and then accelerated to a faint diaphragmatic 
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pantiiig, uvimlKring 220 times a minute. Pulse 200, quite 

igular. 

One and a half hour after the second injection the little 
Animal manifested iadicationa of recoYery: I therefore in- 
jected more morphia, so as to make ia bJ\ ^ of a grain. The 
Bnimal again passed into a state of narcotism. 

The respiration, which had bcjen wholly diaphragmatic for 
the previous hour, became rapidly shallower, and the tem- 
perature of the body fell. 

Tkirly-five minutes after the third injection the respirations 
were only 70, shallow and intermittent. A few minutes 
after, the small pulsatile diaphragmatic breathing intermitted, 
and the chest walls were then fully expanded 60 times a 
minute by the extraordinary muscles of inspiration. 

At the end of a minute or so this breathing ceased, and 
was replaced by the pulsations of the diaphragm, and these 
were thrice relieved by the deeper inspirations, which were 
accompanied by a faint sobbing noise, and a depression of 
the head. 

This alternation of diaphragmatic and extraordinary respi- 
ratory movements occurred 4 times within as many minutes. 
The latter then became slower and slower, and when they 
intermitted, were no longer replaced by contractions of the 
diaphragm. 

During the last 14 minutes of life the respiration waa 
wholly sust-ained by the extraordinarj- muscles of inspiration, 
and these ultimately decreased to 5 in the minute, and then 
finally ceased. 

At the moment of death the contractions of the heart as 
indicated by the motion of the hairs over the cardiac region 
were 60, Three minutes after the breathing had ceased I 
counted 44, and after three minutes more 10 systoles were 
appreciable. 

Twelve minutes after tJte breathing had finnlly ceased, the 
itfhest was opened. The lungs were of a salmon colour, and 
^collapsed above and behind the heart. The right heart was 
.distended with dark fluid blood; the left contracted and 

ipty. Both ventricles contracted regularly 20 times a 

nute ; the right auricle 55 ; the left a faint < 
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Diovcineiit. On relieving the right auricle of blood the 
pulsations were 100, regTilar and strong. 

Twenty minutes after the breathing ceased-, the ventricles 
ceased to contract, and 3 minutes later on the right auricle 
was motion lesa. 

The pupils had dilated during the last quarter of an hour 
of life, and now remained so. The refracting media of the 
eye had a milky opaque appearance; the bladder was dis- 
tended. The stomach was moderately full and firmly con- 
tracted. 

Briefly summed up, the following are the effects of morphia 
upon the mouse in the order in which they occur : — 1. Cramp 
of the spine. 2. Kestlesaness with forced and apparently 
involuntary motion of the weakened limbs. 3. Irregularity 
of the breathing. 4. Acceleration of the pulse. 5- Stupor. 
6. Coma, with diaphragmatic breathing. 7. Death by apncea 
from inaction of the lungs, or 8. Recovery, with convulsive 
movements of the hinder part of the body, and return of 
restlessness. It appears to me that these phenomena may 
be thus explained : — The cerebro-spinal nervous system is, 
flo to speak, steeped in the influence of morphia, and its 
functions are at once benumbed and excit«d ; the action on 
the motor centres and their conductors being the exact 
counterpart of that on the brain so often and so clearly 
manifested in the delirious stupor which results from the 
struggle between sleep and mental excitement. 

The motor centres ore clearly under the influence of ex- 
citement, and yet it is equally apparent that the motor power 
IB restrained and depressed ; the muscles nearest to the 
cranio-spinal axis, and those therefore which receive the 
nervous impressions soonest, are afl'ected with persistent 
cramp ; while those most distant from it are flaccid and 
almost paralysed. It appears that the conductivity of the 
nerves is impaired, and that the impressions being retarded 
and perhaps accumulated, radiate upon the nearest objects, 
the spinal muscles, only a faint irritation being conveyed 
to the more remote muscles of the limbs. It is reasonable 
to suppose that it is a law of nervous action, if it be not 
simply a result of anatomical structure, tliat the central 
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portions of the museiilar ayatera are more readily and 
directly affucted by central impressions than those which 
belong to the mere appendages of the body. And it follows 
that when the whole of the conducting fibres are affected by 
a general impairment of their conducting power, the muacles 
of the limbs are the first to show it. 

Cramp is the maximum effect of motor excitement; and 
yet, in the case under consideration, it is associated with a 
condition of other muaclea bordering on paralysis. Some- 
thing then, we must conclude, intervenes between the roots 
of the longer motor nerves and their ultimate ramifications, 
to prevent the uniform diffusion of the cramping impres- 
sions which, originating in the excited centres of motion, are 
expended upon the spinal and thoracic muscles. That the 
obstruction is due to diminished conductivity of the nerve 
cords still further appears from the fact, that aa the toi-pi- 
fying effects of the morphia pass off, the hinder parts of the 
body are for the first time affected with decided convulsive 
movements. The nerves having recovered their conducting 
function, allow the currenta to paaa witiont hindrance, and 
those tetanising impressions which throughout had been 
antagonising and counteracting the hypnotic action, are 
now, when on tbeii' wane, free to pass and manifest them- 
aelvea in slight convulsive movements. 

The nervous systems of the horse and mouse show that, 
physiologically, morphia is a compound substance, and that 
its constituents are tetanus and hypnosis — effects which in 
theee animals are nearly counterbalanced, the preponderance 
being in favour of the former. But so slight is the advan- 
tage, that little more than active delirium and restlessness 
1. usually results. If the hypnotic action were much weaker, 
I or altogether eliminated, aa may perhaps occur in some 
animals, then, indeed, morphia would not differ in its action 
from thebaia or strychnia. 

This general view of the action of morphia is strictly in 

accordance with the respiratory phenomena. A cramped, 

j contracted, and at intervals fixed condition of the chest, is 

E Wie of the earliest effects of the drug. At a later stage the 

Itreathingia wholly maintainedby the diaphragm; and laatof 
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all, wlien this ceases to contract, tlie external muscles of the 
chest-wall — the extraordinary muscles of inspiration — carry 
on the process. The organs supplied by the vagus appear 
to be equally cramped and depressed in function ; the lungs 
after death are bloodless and collapsed, the stomach firmly 
contracted. The heart, however, still pulsates, its left cavities 
are contracted and empty, and the right distended with black 
blood. 



Oa Man. — The effects of morphia and opium upon man 
include all those which we Lave seen follow its use in the 
horse, the dog, and the mouse. Like the brown colt or the 
mouse, there are some persons who experience only the ex- 
citant and deliriant effects. Others, like the subject of Obs. 
4, p. 103, are distracted between somnolency and mental 
and bodily excitement. Many, as were the two dogs (see 
p. 110), are distressed beyond measure, aud alarmingly de- 
pressed by a remedy from which they had expected nothing 
but comfort and repose. But a larger number than perhaps 
all the other classes together are, like the bitch in Obe. 5, 
p. 106, happily influenced by its hypnotic action, to the 
almost complete neutralisation of its excitant, deliriant, or 
depressent effects. 

An explanation of this difference in the effects of morphia 
upon particular animals and individuals will be considered 
hereafter. 

Man, like the canine species, may, with respect to the 
action of opium, be subdivided generally into two classes i — 
1. Those who are readily influenced by its hypnotic action, 
and who suffer little or no inconvenience from its excitant 
effects upon the brain or its depreaaent action upon the 
vagus ; aud, 2. Those who are distressed by its deliriant or 
depressent effects, or both, to such a degree that its hypnotic 
action is altogether counteracted until it has passed away. 

Every practitioner is well aware of these general facta, 
but only those who happen to have been taught by expe- 
rience can, I believe, realise the importance they assume 
when, as is 80 frequently done in the present day, morphia 
is introduced beneath the skin. 
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The Beport of the Committee on the Hj-podermic metliod 
of Injection ('Medico-Chirurgical Trans,,' vol. L., p. 586) men- 
tions several cases in which alarming symptoms were in- 
dnced by the subcutaneous uae of morphia, and two in 
which the injection of half a grain proved fatal. At page 
638 the case of a lady aged 24 is given, in which tlie in- 
jection of J of a grain was followed for 4 hours by re- 
peated attacks of syncope, during which the countenance 
was livid and anxious, and the patient was pulseless and at 
the point of death. Slighter attacks recurred during the 
next two days, and she remained so exhausted for a fort- 
night that she was unable to leave her couch. 

Mr. F. Woodhouse Braine records the following case in 
the ' Medical Times and Gazette,' January 1868 : — Mrs. H.C., 
aged 35, in good health, was injected for insomnia, from 
neuralgia, of 72 hours' duration, with ^ grain of morphia. In 
15 seconds tightness of the cheat and difficulty of breathing 
were complained of, and she asked to be raised up, and said 
she felt as if she were dying. The face and lips now became 
pale, the speech indistinct, pulse irregular ; there was some 
spasm of the facial muscles, and she fell back to all appear- 
ance dead. The face waa blanched, the pulse and respiration 
imperceptible. Insensibility continued for three minutes, 

J and then, cold aCEusion, ammonia, and artificial respiration 
taviug been used, one or two feeble beats, and a shallow 

Kinspiration or two, showed returning animation, and she 
ion became conscious. Pulse regular, but feeble. Respi- 
ration slow, fingers numbed, and the thumbs drawn into the 

P-'palms. The symptoms passed off in about six minutes, leav- 
ing her very ill. There was no naasea nor attempt to vomit 
throaghout. 

At a subsequent page of the same volume Mr. Arthur 
Roberts records a similar observation : — The patient was a 
gentleman who had been several times before injected with 
morphia, but, on the particular occasion referred to, its use 
was followed within a few minutes by intense fiushing of the 
face, vomiting, and then a dead faint and struggling for 
breath. The pulse waa scarcely perceptible. 

I will now record as briefly as possible some results of the 
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hypodermic use of morphia and opium, partly to illustrate 
what has juet been said concerning ite action, and partly iu 
reference to the combined action of opium and belladonna, 
which will be considered in a subsequent chapter. 

Oba. 17. — Michael E., aged 48, strong, but disabled by 
sciatica. Pulse 78, Pupils -^" diameter at light, towards 
the dark side of the room dilating to ^". Tongue a little 
furred, and not very moist. 

Injected \ grain Mobphlg Acet. : — 

After 30 minutes, pulse unchanged. Pupils -^, dilate to ^. 
At first experienced a little nausea, after IS minutes drow- 
siness, and since then sleep. 

Aftfir 1 hour 20 minutes, pulse unchanged, nausea gone, 
felt a little giddy, and continued heavy and sleepy. 

After 2 hours 18 minutes, pulse fallen 6 beats, full, and re- 
gular. Pupils as at 30 minutes. Mouth unchanged through- 
out. Had continued drowsy, and still remained so. Now 
walked home, a distance of three miles, felt very weak going 
along, and on getting home ' broke out into a cold perspi- 
ration, and was low-spirited, faint, and almost ready to drop.' 
Recovered in about half an hour aft«r taking a cup of tea ; 
but still feeling poorly and sleepy, went to bed and slept 
about two hours. 

The injection was repeated on another occasion with 
exactly the same results. 

Ohs. 18. — John L., aged 54, an able-bodied man, sutfering 
from severe facial neuralgia. Pulse 74, regular, good volume 
and power. Pupils ^". Tongue clean and moist. 

Injected ^ geain Mokphlb Acet. by the skin. Pro- 
duced great somnolency after 15 minutes, and 

After 2\ hmirs, pulse reduced 19 beats, being now 65, un- 
changed in volume and power. Pupils ^^. Had continned 
very drowsy, and slept at intervals. Walked cautiously, and 
felt giddy. No nauseating or other effects. Walked home, 
and continued sleepy for two or three hom-s. 

Obe. 19, — Samuel M., aged 49, able-bodied ajid well 
nourished, but for 15 years a great sufferer from facial neur- 
algia. Pulse 74, of fair volume and power. Kespiration 
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* 19-20. Pupils at light, ^" ; Bidewaya, J ; tongae moist, and 
wliett the pain camg oa there was mueh slobbering. 

(a) ISJECTBD ^ QKAIN AcETATE OP MOEPHIA. Somno- 

leacy followed, and after half an hour he fell asleep and had 
a short nap. 

After 2 Iwurs. False 70, a little fiiller and stronger. Pupil 
y'j". Somnoleacj had continued; and he still felt a little 
sleepy . 

{b) Injected ^ geain, three hours after tea; urine acid, 
specific gravity 1022, about ^ij. in the hour. 

After 15 mimiies great somnolency. 

After 30 minutes. Pulse accelerated 6 beats, unchanged 
in volume and power; intermitted thrice in two minutes. 
Pupils -[."j. Somnolency continues. 

After j liour. Dozing. Bespiration 15, regular. Pulse 
accelerated 8 beats; no intermittence. Pupil ,V"; aide- 
ways ^. 

After 1 hour. Pulse accelerated only 1 beat of diminished 
volume. 

After 2J /wurs. False decreased 8 beats, and of less 
volume and power than before tbe injection. Pupila as at 
30 minutes. Somnolency continued, and he was very comfort- 
able. Head, face, and hands cool. 

The somnolency was at no time so great that he could not 
prevent sleep, and when he gave way to it he passed into a 
gentle slumber from which a slight noise awoke him. 

During the 3^ hours |iT, of bright acid urine, specific 
gravity 1020, was secreted, 

(c) Injected i grain two hours after tea ; secreted during 
the previous hour |ij. pale acid urine, specific gravity 
1009-2 . 

After 10 minutes began to feel very sleepy. Pulse accele- 
rated 16 beats. Eespiration 16, regular. Eyes suffused. 
Pupil ^j-, sideways ^. 

After ^ hoar. Pulse accelerated 20 beats, increased in 
power. Respiration 14, regolar. Tongue unchanged. Mem- 
branes of eye mnch injected; cheeks hot and flushed. Scalp 
a little less so. 

After 1 hour. Pulse attained its maximum acceleration 



126 ACTION OF MOEFHIA 

of 2C beats, strong and regular, and of good volume ; a pulse 
indicatire of strong stimulation. Respiration 14, regular. 
Pupil -jSy ; sideways -^ ; a general diffusion of warmtli 
throughout the body. Eyes injected ; face and head hot 
and flushed. 

After 2 hours tlie maxinima acceleration of the pulse, and 
the other symptoms continued unchanged. 

After 3 hov/rg. The symptoms began to decline ; the pulee 
had fallen from 100 to 96, and had nearly returned to its 
original volume and power. Respiration still 14. Pupils 
■^ ; sideways ^. Leas heat and flushing of head and face. 
Somnolency less, but continued very sleepy. 

After 3i koihrt. Pulse 94, still a little fuller and atronger. 
Respiration 1 4, regular. Anterior part of the tongue dryish. 

Had slept throughout comfortably and a little more soundly 
than in ordinary sleep. Was not conscious of dreaming, 
but muttered a good deal. During the 3 hours following 
the injection, ^vsb. of bright acid urine, specific gravity 
1022-0, was secreted. The only after-effect was a little 
sleepiness during the nest 48 hours. 

Oha. 20. — Mr. John W., aged 33, the subject of severe 
lumbar neuralgia. Pulse 78. Pupil ^". Tongue clean and 
wet. Loss of vision of one eye Irom smallpox- 
fa) Injected \ geain Moephi^ Acet. : — 

After 50 minutee. Pulse decreased 4 beats. Some drow- 
sineas and giddiness. 

After IJ hour. Pulse decreased 10 beats, unchanged in 
volume and power. Pupil y ; began to feel light-headed 
and sleepy a J of an hour previously. Face slightly flushed. 

After 3 hours. Pulse 60 ; decreased 16 beats, of normal 
volume and power. Pupil \. Dozed, and had some eoimd 
sleep since tlie last date. 

No change throughout in the month or vision ; continued 
to read the newspaper for 1 i hour succeeding the injection. 
Now walked away a distance of four miles. 

(6) Some weeks after, injected J ooais. Somnolency 
followed within 5 minutes. 

After IJ hovr. Pulse decreased 4 beats; unchanged in 
volume and power. Had slept soundly for ^ an hour, and 
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I now very sleepy and giddy. Pupil J ; vision for near 
and distant objects unimpaired ; in reading the newspaper 
he could detect no change in his vision, and he clearly dis- 
cerned an inconspicuous lightning conductor, a rod of the 
thickness of the little finger, by the side of a chimney pot at 
a distance of about 70 yards. Sulphate of atropia ^ grain 
waa now injected, and at the end of another hour the pupil 
was dUated to \" ; and he was unable to read at the ordinary 
distance, but when the newspaper was held at full arm's 
length he could read the Buiallest type without difficulty. Ha 
could still see the lightning conductor, but less distinctly, 

Ohs. 21. — Charles V,, aged 32, a strong man, but disabled 
by chronic lumbago. Pulse 76. Pupils at light •^" ; side- 
ways ^ ; at dark side of room J. 

Injected ^ geain Acetate Morphia 2 hours after break- 
fast. Passed Jix, urine, acid, specific gravity 1010-4. 

After 30 miniites. Pulse unchanged. Pupil -j^l ; sideways 
-^ ; and at dark side of room f. Tongue clean and moist ; 
no drowsiness. 

After \\ hour. Pulse decreased 16 beats, regular; of un- 
changed volume and power. 

After 2 houm. Pulse decreased 20 beats. Passed Jxviijss. 
urine, alkaline, specific gravity 1008'8. 

After 4 hmirs. Pulse decreased 22 beats, being now 54, 
regular, and of good volume and power. Pupils continued 
as at 30 mimites. Tongue and mouth remained unchanged, 
moist, and clean. No nausea or somnolency thronghont. 
Passed ^'ii- more of urine, freely acid, specific gi-avity 
1009'2. Now walked home, and between the fifth and sixth 
hour felt a little nausea, but no somnolency. The injection 
was repeated on two occasions with the same results ; viz., 
decrease in the frequency of the pulse and contraction of the 
pupils ; but in addition, a little heat and flushing of the 
&ce and slight giddiness. There was no apparent somno- 
lency on either occasion. 

Obs. 22. — Dr. , aged 65, A loud systolic bruit over 

the sternum from disease of the aortic valves, great cedema 
of the legs, and neuralgic pains of the limbs. For the relief 
1 the latter symptom he began the subcutaneous use of 
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morphia, in the usual doses, and increased them until ha 
took a grain every eight, or even every five houra, i. e. from 
3 to 5 grains of the acetate by the akin every 24 hours. 
The drug never produced other than calming effects. After 
he had taken the quantity Just stated daily for six montlis, 
the following was his condition. From one to three houiB 
after the injection of a grain of the drug, pulse full, strong, 
regular, from 90 to 100; countenance ruddy, bright, and 
cheerful ; and the patient ahoiinded with his natural vivacitj 
and mental vigour. From 4 to 8 hours after the injection, 
pulse from 80 to 90, weak and flaccid, but still regular ; and 
he was haggard, depressed, and irritable. The morphia 
soothed the pains, which seemed now to be more imaginary 
than real ; but it never induced a trace of hypnosis, mus- 
cular spasm, or contraction of the pupU. The tongue always 
preter naturally clean and smooth, resembling recent muscle 
in colour, and in the appearance of superficial translucency, 
moist, or even wet, but sometimes inclining to dry and 
glaze. Urine free, bright, acid, specific gravity ranging 
from 1020 to 1024, often containing an excess of uric acid. 
Bowels acting regularly with the aid of warm water enemata. 
Appetite fiiir; daily allowance of wine from one to two 
bottles. The morphia, in this case, simply acted as a stimu- 
lant and tonic. 

Ohs. 23. — Mary B., aged 46, well nourished, but very lame 
from sciatica. Pulse 80. Pupils at light \" ; aside, barely ^. 
Tongue clean and moist. 

Injected | gbaik Mobphij: Acet. behind the trochanter. 

After 10 minutes, giddiness and somnolency; then fell 
asleep for | hour. 

After 1 hour, awoke, and complained of being very giddy, 
and said that everything was running round. Cheeks and 
forehead hot and flushed, hands hot, 'felt hot all over. 
Pulse increased in volume and power, evidently under the 
influence of strong stimulation. Pupib at light ^" ; aside J. 
Tongue clean and wet. 

After 2 hours. Had felt very drowsy and sickiah. Pulse 
74, regular; of the same volume and power as before the 
injection. Pupils at light -J" ; aside Y'. Tongue moistj 
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b slight whitish fur, iudeuteJ. Diu-ing the next 5 ftoitra waa 
distressed with nausea, faintneaa, and constant retchings, 
with alternate flushes of heat and cold. Atropia. alone and 
in combination with morphia {see Chap, vi.}, was aubse- 
quently injected at intervals of a week ; and at the end of a 
month ^ of a grain of morphia was again injected alone, and 
with exactly the same results. 

Obg. 24. — Mrs, N., aged 40, a spare, very excitable, loqua- 
cious little woman, afflicted with severe neuralgic pains in 
the right shoulder. Pulse 100, Pupils -p'^. Tongue clean 
and moist, General health good. 

Injected \- oh. Morphine Acet. into the affected part. 

After 40 minuter, looked very heavy, and felt ' dreadfully 
tipsy.' Pupils "Tj. 

After 1 hour. Pulse decreased 4 beat«, regular. Drowsi- 
ness gone off; now felt very ill with ' an indescribable sensa- 
tion worse to bear than any pain ' behind the lower half of 
the sternum. Waa sick and faiut. 

A^fter 2 hours. Pulse decreased 30 beats, feeble, and slightly 
irregular. Had suffered constant nausea, and vomited twice, 
and the bowels had acted loosely twice ; was pale and cold, 
and almost unable to walk. During the next four hours she 
continued iu this state, and did not recover from weakness 
and tendency to nausea and faintings for a week. She 
subaetjuently told me that morphia aJways had the above- 
described effect upon her, that six drops of laudanum by 
stomach would make her sick and faint, and that she could 
readily distinguish between the action of laudanum and 
morphia ; the latter always producing a more intense feeling 
of distress in the pracordia. 

Obs. 25, — Mrs. E. W., aged 34, stout and healthy, preg- 
nant 4 montlis, of hysterical temperament, and liable to 
neuralgia ; suffered greatly for two years with inveterate 
burning pain of the index, middle, and ring fingers, originat- 
ing in the bed of the nail of the middle finger. The ends of 
these fingers were turgid and hot, and pressure upon the root 
of the nail of the middle finger gave great pain. There was 
no known or apparent cause for the pain. It was so severe 
,-.ihat she kept the fingers ijnmersed in a jug of water which 
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she carried about with ber. Pulse 80. Pupils ^" at \ 
light, J" towards the dark side of the room, Tongue dei 
and moist. 

{a} Injected -}j GRAra Moephi^ Acet. into the ; 
Drowsiness in 15 minutes. 

After J hour. Pulse accelerated 6 beats. Pupils at lighl!!] 
•j', ; from the light ^. 

After 1 hour. Felt drowsy and giddy. Pulse 86 still. 

After 2 kourg. Pulse 80, regular; of good volume an 
power. Pupils as at J hour. The giddiness and drowsines 
now passed off. Tongue and mouth unchanged ; and thei 
was no nausea or faiiitness throughout. 

Some days afterwards, and when iu her usual health :- 

[b] Injected hi vj. Tinctuk^ Opii into the arm. 
After 1 hour. Pulse accelerated 10 beats ; no somnolency u 

had felt uncomfortable, and was now faint, and gave way tofl 
hysterical crying and sobbing. 

After 2 hours. Pulse weak, accelerated 16 beats, 
vomited twice, and now retched violently, and vorait« 
mucus mixed with bile. Face pale and anxious. 

After 5 hours. Pulse small, feeble, and intermitting, i 
celerated 20 beats. Had vomited bilious matter twice, and 
experienced constant nausea, with considerable drowsiness, 
but was restless, distressed, and unable to sleep on account of 
illusory objects which continued to pass before the vision a 
soon as she closed the eyes ; surface cold. Nausea, repeated*! 
action of the bowels, somnolency, giddiness and faintnet 
with violent retching and vomiting of yellow phlegm, i 
tinued up to the eleventh honr, when she went to sleep fn 
the first time, and slept throughout the night with murf 
dreaming and wandering. The pupils and tongue remaind 
unchanged throughout. 

(c) A week afterwards, and having twice injected atropid 
in the interim : — 

Injected -j', gr. Mobphi.e Acet. into the affected fingei 
After \ hour. Pulse weaker. Fafie slightly flushed. Hl^ 

felt faint, tremulous, and sick for 13 minutes. 

After IJ hour. Had napped for 20 minutes. Pulse feeH 

decreased -l beats ; intermitted occasionally. Felt sick s 
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faint. Face pale and auxious, and was generally cold ajid 
tremulons. Respiration iiregnlar, witli fi-equent siglis. 

After 3J hours. Had slept half an hour more, but still 
continued very sick and faint. Pulse very Bmall, weak, ajid 
intermittent; accelerated 6 beats. The pupils and mouth 
remained unchanged throughout. She now walked home. 
Slight drowsiness continued for a short time, but there waa 
no more nauaea. A month later on, and after repeated 
injectdoDS of atropia alone and in combination with morphia, 
j!j of a grain of morph. aeet, was again used alone, and with 
the same results, but the vomiting and retching continued 
for 6 hours. (See Action op Opium and Belladonma.) 

Such are the reaxdts of the action of morphia when ad- 
ministered by the areolar tissue; and unfortujiately, they 
are commonly thus varied and imcertain. 

As far as my own experience goes the action is constant 
for the same individiial, and the effects of latter doses only 
<liffer in degree from those of smaller ones. If, for example, 
a very moderate dose induce nausea and syncope, a larger 
one will produce these effects in a more intense degree. 

It is but reasonable to expect that the particular action, 
whatever it may be, would be more rapid, if not more intense 
in proportion as the drug is more directly and rapidly ad- 
mitted into the blood. But if venous bleeding of the punc- 
ture is to be taken as an indication of the direct admission 
of the agent into the blood, my own observations have not 
fulfilled these expectations, In no case where bleeding has 
followed the punctures in using morphia or any other drug, 
have I ever noticed a more rapid or intense development of 
the symptoms. 

The effects of morphia and opium are precisely the same 
when given by ike atotnaeh. The following examples will be 
sufficient to complete the view of the action of opium. 

Oba. 20. — Gave one grain of powdered optwrn to a gentle- 
man aged 32, entirely free from nervona symptoms. The 
dose was followed by insomnia and restlessness during the 
whole of the night, and he knew from previous experience 
that this was the effect of the opium. Thinking that a 
'■fcirger dose would be more effectual, I prescribed on another 
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occasion two grains. This produced a mixture of somuolenoel 
and delirium with ao mucli restleesncsa that it was necessary 
to keep him conatantlj aroused to prevent him from getting 
out of bed. 

Nausea and headache are very common after-effects, and 
in some cases, are very diatresaing ; thus — 

Ohs. 27. — mxT. of tincture of opium prescribed for in- 
somnia, in a lady aged 68, of highly excitable temperament, 
commonly produced diatui'bed sleep; and, after eight or 
nine hours, intense headache, nausea, and vomiting, which 
continued throughout the chief part of the following day. 

Ohg. 28. — An old gentleman of very abstemious habits, 
never took opium until after an attack of paralysis in his 
75th year, when it waa required to procure sleep. For the 
year foUowing, he took from ^ to 1 grain of powdered opium 
every night. During the next two years, he required only 
occasional doses of a grain ; but at the end of this time it 
waa necessary to take a grain every night. This failed after 
a time to produce the required effect, and morphia was sub- 
stituted, and from time to time increased, until he took 
1 grain every night. After continuing the dose for six 
months, its effect was similar to that recorded in Ohs. 22. 
It produced a quieting effect, but the patient was never 
conscious of sound sleep as a result of its use. Its action 
upon the heart was stimulant and tonic, and the tongue from 
being constantly furred, became pretematurally clean and 
smooth, like raw flesh, and had a great tendency to become 
dry and glazed. The appetite remained good, and the 
secretiona were as active aa when no opiate waa taken. 

Having now, I think, advanced sufficient evidence of the 
effects of morphia upon individuals of different constitution, 
I proceed, with the help of those already deduced from 
observations upon the lower animals, to draw precise con- 
clusions aa to its action \ipon man. And — 

1. With regard to the Brain. The general phenomena a 
the same in all animals and every variety of constitutica 
and they are plainly the result of two opposite effects- 
hypnotic, which includes aniKsthesia ; and an excitant, whi 
includes cramp and convulsion. 
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^ What has been said at p. 105 of the action of the drug on 
tie horse is strictly applicable to man. The specific and 
individual effects are determined by peculiarities of nerroiia 
constitution. In eorae, these two effects on the nervous 
system are so equally balanced, that in moderate doses the 
drug has no very decided action (Obs. 21, p. 127), or at most, 
only a tonic a.nd stimulaut oue (Ohs. 22), effects which in in- 
ci-eased doses may rise to active delirium {Obg, 2, p. 101). 

In others, tlie hypnotic effect prevails, and the stimultuit 
action is apparently confined to the heart (Obg. 19 c. p. 125). 
In a tliird cla^s, the excitant action counteracts to a greater 
or less degree the hypnotic, and insomnia with restless- 
ness or delirium results (Obn. 26, p. 131), Amongst animals 
none perhaps are more emotional and excitable than the 
horse and the dog, and as a rule, both suffer severely from 
the effects of opium. Of human kind, women are more 
liable to its excitant action than men ; and amongst women 
individuals of a highly emotional, excitable, and energetic 
temperament are those to whom opium in any form is a very 
distressing remedy, and when hypodermically used, a moat 
dangerous one. 

If we go further and enquire into the ultimate cause of 
this variation in the action of morphia, we shall doubtless 
find it in that universal law of nature whereby Uke responds 
to like. 

The unequal vibrations of two powerful sounds destroy 
each other's effect in some degree, but in proportion as one 
or the other prevails, so is its power to excite a sympathetic 
note in an accordant object within its influence. So it is 
with morphia ; and let the nervous system of a given indi- 
vidual be simultaneously exposed to its two antagonistic 
actions, and it will respond to that one most in harmony 
with itself. 

If the individual be calm, unemotional, unexcitable, or 
doll, heavy, and stolid, his mind will naturally sympathise 
vrith the hypnotic impressions. 

If he be of the reverse disposition, the actions of Ids brain 
will vibrate in unison with the excitant impulses. On the 
[ ifhole, these two influences appear to be pretty equally 
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poised, and it is probable that a very little is sufficient i 
disturb the balance. The mere habit, or accidental ten- 
dency to dreaming, for example, by initiating a prepon- 
derance on behalf of an action which rapidly passes from 
sleeping to waking delirinm, is perhaps the simple clue 
wanting, to enable us in many cases to predict or explain 
the Tariation of the action of morphia. 

2. The Spinal Cord.— Little need be added to what has 
already been said (pp. 105,114) of the action of morphia upon 
this part of the nervous system. Tliose fearful symptoma 
which are sometimes the immediate result of its introduction 
beneath the skin ; the syncope, nausea, and general distress 
which ensne a little later on ; and the fatal issue of the pro- 
longed narcotisiJig effect of poisonous doses, are all traceable 
to its influence upon the spinal cord. 

At first, life is in danger from apagmodic cramp of the rexpi- 
raiory mutclea, associated probably with a similar condition 
of the muscular constituents of the lungs themselves. The 
chest is fixed, the patient gasps for breath, the right heart 
becomes distended, and the pulse rapidly sinks until an in- 
spiration relieves the cardiac distension and snatches the 
patient from the jaws of death, 

These effects may be readily observed in the mouse; on 
man they are fully illustrated in the case cited p. 123. 

Derangement of the Vagus Nerve is the main source of the 
distress which follows ; its sentient branches are blunted, 
and the lungs no longer invite a flow of blood ; its motor 
branches convey only cramp to the muscular parts, the 
mechanical suction power of the chest is depressed, and 
the lungs themselves tend to collapse. The right heart 
Boon becomes distended, cardiac distress is complained of, 
the pulse loses force and volume, intermits, and syncope 
results. 

The attendant symptoms, violent retching and vomiting, 
are the direct consequences of disorderly contractions of the 
Btomacli; and the spasmodic impressions passing beyond 
this viscus, are often conveyed to the lower portions of the 
digestive canal, and cause repeated evacuations {Obs. 13, 
p. 112; Obg. 2-1, p. 129). 
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In the dog, vomiting is the immediate and invariable c 
Beqaence of the action of opium and morphia. 

Under the influence of morphia Oie whole respiratory func- 
tion is depressed, and the breathing becomes more or less 
irregnlar and interrupted by sighs. During the action of a 
medicinal dose the respiratory iiiovenienta decrease i or ^ 
(Obs. 19 e. p. 135), and after a poisonous dose they are pro- 
gressively reduced in number and extent, until they become 
imperceptible and ultimately cease altogether. 

3. The Sympalhetic. — The heart retains its vigour un- 
impaired throughout, and but for the physiological and 
mechanical impedimenta which exist to the flow of blood 
through the lungs, the circulation would be maintained 
with full vigour. Even when death has followed the pro- 
tracted action of the drug, the movements of the heart con- 
tinue, and may bo revived or accelerated by relieving the 
distended right cavities, and maintained for half an hour 
after the respirations have ceaaed. 1 have verified this ob- 
servation many times, and have never foimd an exception in 
any case. The fact is equally true of opium as a whole, and 
of all its constituents. The effect of the breathing upon the 
pulse, which I have fully described in Obs. S, p. 106, proves 
still more directly that the heart is in a constant state of 
repression whenever the excitant action of the drug upon 
the spinal cord is in the ascendant. (See Action op Bella- 
donna ON THE Vaops, in a subsequent chapter.) 

When these effects upon the respiratory functions generally, 
and the vagus in particular, are neutraUsed by other actions, 
then the stimulant effect of opium upon the sympathetic is 
manifest, and the pulse is increased in rapidity, volume and 
force. (See Ohs. 1-4, p. 100 ; ami Obs. 19 c. p. 125.} 

Under these circumstances, the eflTect in man seems to be 
identical with that of henbane ; the morphia causing in 
small doses a diminution in the rapidity, with increase in 
the volume and power, of the pulse ; and in ki^er doses, 
considerable acceleration, sometimes rivalling the effect of 
belladonna it-self. (See Action of Henbane and Bella- 
donna respectively, upon the Sympathetic.} 

r the subcutaneous injection of morphia, in the frog, 
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the circulation of the web goes on for hours with iucreased 1 
rapidity and without any ajipreciable change in the calibre i 
of the bloodvessels. When the web is soaked in a strong 1 
solution (gr. j. to 5J. of water) for several hours, no change ] 
is obsei-vable xintil about the end of the third hour, when 
slight dilatation of the bloodvessels with retardation of the 
flow and adhesion of the spherical eorpuacles to the walls of j 
the capillaries, is observable. In the subject of the obaerva^ [ 
tion here referred to, the spinal cord had been divided in the J 
occipital region eleven days previously. 

The result of the intense and prolonged action of morphia 
is congestion and staais from paralysis or loss of conduc- 
tivity of the vaso-motor nerves. (See Obg. 4, p. 103.) 

4. On Nvirition. — During the action of opium, digestion 
and absorption are retarded, and, if a large dose be taken 
by the month, for a time delayed. When the vagus is much 
deranged there is necessarily a considerable depression of all 
the functions. And so long as any hypnotic and amesthetic 
influence remain, the excretions are retained. But when ^ 
the effects are simply hypnotic and stimulant as in Ohs, 19, 
p. 1 24, or when the patient becomes habituated to its use, 
the sfcreliwis and excretions are abundant and free. (See Obt, 
22 ; also the effects upon the hoi'se.) The influence of opium i 
on the renal secretion will be further illustrated in a subse- 
quent chapter. 

5. Action on tfie Pujfih. — Mr. Richard Hughes in liis re- J 
marks ' On the Signification of the Contraction and Dilata- 
tion of the Pupil by Opium and Belladonna respectively,' 
thus lucidly explains the action of opium : — Since excitation 
of tie third nerve, and depression of the sympathetic, are 
alike followed by contraction of the pupil, ' it is very un- 
likely that opium, whose full effect is depresaent to the whole ' 
of the cerebro- spinal system, should act as an excitant to 
one nerve proceeding from that system. It is most probable, I 
therefore, that opium contracts the pupil by such a deprea- I 
sent influence on the sympathetic nerve, as that the third ' 
still excited by the stimulus of light through the optic 
without this even, is more than a balance for it.' ' Such a i 

' Loud. Mod. Bcviov, vol. i. 18S0-1, p. 92, 
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\ theory proceeds from wrong premises. I have, I believe, 
satis factorily shown that opium is a poweri'ul excitant to 
both the cerebro-spinal and the sympathetic nervous Bystems ; 
but that, owing to the dinjiuished conductivity of the nerve 
fibres, due to the hypnotic action of the drug, the reatrained 
impulses are conveyed only a short distance, and radiate 
npon the nearest muscles, which are thus kept in a state of 
partial cramp. It thus happens that while the limbs are 
weak and flaccid the pupils are strongly conti-acted. In the 
horse, the stimulant effect upon the sympathetic is much 
more decided than in man, and instead of contraction there 
is dilatation of the pupil. And yet I think it will not be 
denied that even in this animal the upper part of the motor 
tract is, to say the least, as strtmgly stimulated as the sym- 
pathetic. How then can this difference in the action on 
the pupil be explained ? Consistently with what I have 
before advanced respecting the action of morphia, I venture 
to offer the following solution of the problem. In both 
horse and man the distance between the centre of the third 
nerve and the circular fibres of the iris is greater than that 
between the particular ganglion of the sympathetic, from 
which the iris derives its nerves and the radiating fibres. 
In man, however, the difference is less, and so short is the 
distance the excitant impressions from the third centre have 
' to travel, that they meet with little or no hindrance, and 
I radiate upon the iris in sufficient force to comiteraet the im- 
I pressions conveyed to its dilator muscle by tlie sympathetic. 
I In the horse, on the other hand, the stimulant efi'ect upon 
I the sympathetic is proportionately stronger than in man, and 
B the greater length of the third nerve is sufficient to offer 
a considerable resistance to the passage of motor impulses, 
the influence of the sympathetic prevails, and dilatation of 
the pupil results. 

In man, contraction of the pupil is the moat constant of 
all the effects of opium, and comes on in ten or fifteen 
minut«s alter the subcutaneous use of the drug, It occurs 
independently of hypnosis. (Obs. 21, p. 127.) 

I have only twice failed to observe any change, and 
i on both occasions the sympathetic appeared to be greatly 
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1 aoconnt of the derangement of the vagus. (! 
Ohg. 25 ft. c. p. 130} 

In the dog, the sympathetic and spinal influences ai-e 
more equally balanced than in the horse. The pupil only 
contracts when the animal is under the iufluence of sleep, or 
is narcotised; and even in the latter condition, it -will be 
found to respond to any considerable variation in the light ; 
and when disturbed or aroused, dilatation immediately 
ensues. 

Another point worthy of notice in reference to the action 
of the pupil, is the dilatation which occurs at the moment of 
death from opium, or, in the comatose condition which 
precedes it. The full active dilatation which is uniformly 
observable when death is imminent, taken in conjunction 
■with the continued action of the heart after death, must be 
accepted as complete proof of the enduring activity of the 
sympathetic, after the irritability of the cerebro-apinal sys- 
tem is exhausted.' Thus it appears conclusively that the 
sympathetic is powerfully stimulated by the action of morphia, 
and its function in no degree depressed thereby. 

In the dog, indeed, the contraction appears to be more 
a consequence of sleep than of the direct action of opium. 

In some observations on the alteration of the accommoda- 
tion of the eye by belladonna and opium. Professor K. von 
Graefe' states, that morphia produces a spasm of accommo- 
dation, in consequence of which the spa^e allowed for accom- 
modation becomes greatly limited, and myopia results, dis- 
tant objects being indistinctly seen ; but if concave glasses 
be used this is obviated. 

My own observations upon this point (see Oh». 20 b. p. 127) 
do not lead me to agreement with the latter part of this 
statement. The patient upon whom the observations were 
made was very intelligent, and defect of the one eye made 
him critical with respect to any alteration in the capacity of 
his vision. 

Excepting in three instances, the aatne sn.mple of pure 
acetate of morphia was used in each of the preceding obser- 
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vations. An equally pure preparation -wes employed iu the 
exceptions alluded to. 



n, IfAKCEINE or KARCEIA Much confusion exists with 

regai-d buth to the physical properties and the physiological 
action of this subatauce, as will appear from the following 
statements : — 

(o) M. Claude Bernard ' regards nareeine tta ' the most 
somniferous eubstauce of opium ; ' and as a soporific he there- 
fore places it first, and morphia second. ' In equal doses,' 
he states, ' it caases a much more profound sleep than codeia ; 
hut animals are not, however, stupefied by a leaden sleep, as 
with morphia, and they remain quite alive to painful seusa- 
tioDB. That which characterises the narceic sleep is, that it 
is calm and profound. Dogs reduced to a profoimd sleep of 
several hours' duration make no resistance when hurt ; and 
if they complain, they do not seek to escape or to bite. I 
injected,' he says, 'from " (a 8 eetili ffravnitfs {^1'2 ijraiti) 
of nareeine, dissolved in 2 centimeire cubes ( = 38 grain mea- 
gurat) of water, beneath the skin of a dog. At the end of 
about a quarter of an hour the fliiiril was taken with a 
sleep so profound that I was obliged to produce the animal 
at the nert meeting, in order to convince the President and 
some members of the Society that the dog was not dead.' 
He concludes fliat nareeine is free from any excitant or con- 
Tulsivant action, and remarks that after a poisonous dose 
animals die in a state of muscular relaxation. 

(6) Dr. Behier' of the Hopital de la Piti^, in applying the 
results of Bernard's experiments to therapeutical nsea, gave 
nareeine to a number of his patients. Except in two cases, 
the nareeine was given by month in the form of pills, and 
in the two cases ui^ix. to nj^xxx. (= gr. ^ to about ^) of a 
solution of 1 part of nareeine in 100 of distilled water was 
used subcutaneously. The results were as follows : The in- 
jections calmed pain, but invariably caused dysuria. Given 

■ Bulletin g«n. do Th^npeul.iqae. tome Ixrii. ISOl, p. 193, and Compt. rend. 
Aeod. de Scieucri. 1 861. toL &9. 
* Bui. g£ii. de Thirsp. t. Isru. p. Itil. nnd *"""»■" de th^p. Boachardat, 
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by the mouth, it allayed cough and diminished expectoration. 
WitJi females it sometimes determined vomiting at the mo- 
ment sleep was interrupted. 

(c) Dr. Debout ' used a solution of narceine in syrup, in 
tie proportion of 0-15 of a grain, to half an oun^e. He 
took it in inerea«iiig doses, and found the hj'pnotic effect 
commenced when the dose reached half a grain. ' The sleep,' 
he saya, ' ia calm and interrupted by the least noise ; but 
one goes to sleep again immediately. On awaking there ia 
freedom from the heaviness of the head experienced after the 
use of morphia,' and there is less liability to vomiting and 
constipation. The whole of the effect is limited to a som- 
niferous influence, and its calming and hypnotic effects are 
superior to those of codeia, and almost equal to those of 
morphia. It has no influence upon the respiratory move- 
ments. When the dose exceeds J of a grain, it causes some 
dysuria, 

(rf) Dr. A. Eulenberg * administered hydrochlorate of nar- 
ceine in doses of ^ to J grain by the stomach, and J to ;t of 
a grain by the subcutaneous tissue, and found it serviceable 
as a sedative and hypnotic. He considers it a valuable 
remedy in cases where morphia is not tolerated, or in which 
it has lost its power. He could discover no efl'ects upon the 
urinary organs. 

(e) Dr. Lin6 ' concludes that narceine possesses the greatest 
hypnotic power of all the alkaloids of opium. In equal 
doses, neither morphia nor codeia produce a sleep so pro- 
longed and complete as narceine. Anuria is so constant a 
result of its use that he recommends it in enuregis. 

if) Dr. J. M. da Costa* gave a solution of narceine in 
water, acidulated witJi hydrochloric acid, in doses varying 
from -J a grain to 2^ grains, by the stomach, and found that 
it did not produce sleep. That in the same doses as morphia 
it ia totally destitute of soporific and anodyne properties. 
That in larger doses it is uncertain, and often probably 

' Bui. gin. de Thirap. I, lirii, p. 146. 

' Sfhmidl'a Jslirbiifber dor geBommton Modioln, August and October, 1888. 

• Journal de Pbarmiicie it do Cbimin. 1808, »ir. iv. tomo iii. p. 38B. 

• PenngylTnuia no»p. Rep. 1868, p. 177. 
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inert. That it has no iiiflnence upon the pupils, and is de- 
1 Btitute of any eseitant action. 

{g) Dr. Oettinger ' regards narceine as a pure hypnotic. 
He Btat^a that it causes muscular weakness, sleepiness, and, 
in a slight degree, obtuseness of sensation, and also in small 
doses retardation of the pulse. As a substitute for morphia, 
it may be given by the mouth in doses of half or one grain, 
in powder or in solution. It is unsuitable for hypodermic 
use, because there is no combination in which it is readily 
soluble in warm water, and thus rendered fit for introduction 
by one injection ; and the solutions at present used cause 
great pain and irritation. 

Apart from the discrepancies which appear on reading over 
the above statements, a primary question arises as to the 
identity if not the purity of the drug employed. One need 
not hesitate to conclude that the substance used by M. Ber- 
nard was not Pelletier's narceine. His own words are con- 
clusive on this point. 'La narceine,' he says, 'ijtant plus 
soluble (than morphia and codeia}, je I'ai souvent employee 
directement dans des solutions (1 part in 20 parts of water) 
k la m^me dose.' {Op. cit. p. 194.) Again, he used a solu- 
i tion of 1 part of narceine in 38 parts of water in the eiperi- 
I jnent upon the dog. 

Dr. Beliier, we have seen, recommends a solution of 1 part 
I of narceine to 100 parts of water. And yet both of these 
I investigators appear to have been in possession of narceine 
I of acknowledged purity, and prepared by the same manu- 
I fecturer as that employed by Dr. Debout. 

Dr. da Costa is, I find, equaCy perplexed upon this point ; 
I and he thinks that the activity of the narceine employed by 
I'B^hier is due to admixture with codeia, which greatly in- 
1 creases the solubility of narceine. 

Mr. T. Smith, of Edinburgh, informs me that meconine 
I makes narceine more soluble ; tliat these two principles sepa- 
I rata together from the solution containing them ; and that 
I if the mixture of the two be not thoroughly extracted by 
I nther, the narceine obtained is impure, and much more 



' .'^famidr'i Jnhrbiichcr An gi«uininron SIcdicin, Augnut ami Ottolwr, 1809. 



142 XARCEINE—CUARACTSRS. 

eoluble than it should be. Mr. Smith has kiudly furnished 
ine with a sample of pure narceine prepared by himself. My 
inyestigatioiis have been made with this and another speci- 
men of pure narceine prepared by Messrs. Morson & Son, of 
London. 

As I am wishful to avoid confusion, I will briefly describe 
the chara<:terB of these preparations. 

Characiem of Narcehie.—A. compressed, asbestos-like mass 
of soft acicnlar crystals, very light and eoloiu-less. Soluble 
in 100 parts of boiling water; begins to separate at 170° 
Fahr. ; and at 150° the fluid is thick with silky crystals; 
at CO" the water retains 0'25 part, 1 part therefore requires 
400 parts of water at 60° for solution. It is still less soluble 
in alcohol. Insoluble in chloroform and Esther. Soluble in 
33 parts of Price's glycerine at 212°, and in 66 parts at 60°. 
Above SI:." Fahr., narceine is soluble in 12 parts of glycerine, 
and if one or two drops of HCl be added to the solution 
while hot, no separation of narceine takes place on cooling, 
and the fluid remains as bright and colourless as glycerine 
itself. HCi 8p. gr. 1-17 diluted with from 5 to 10 parts of 
water, colours it azure blue. In stronger acid, it silently dis- 
appears without colour. HNO^ developes a greenish-orange 
colour in aqueous solutions. H,SjOg dissolves it with the 
production of a rich amber colour, which, rapidly passing 
through greenish -orange, changes to that of port wine ; on 
heating, this changes to a chocolate brown, which, after pro- 
longed heating, assumes a dingy purj>!e hue. Diluted with 
100 parts of water, the liquid has a brownish tinge, and con- 
tains dust-lite brown flocculi. Afl«r tlie addition of an 
excess of ammonia or potash, a quantity of dark brown 
flocculi settle from a colourless fluid. In these reactions 
narceine closely resembles meconine and cryptopia. 

Such are the characters of what is here rect>gni8ed as pure 
narceine. Its solutions are as bitter as morphia. It is in- 
capable of neutralising HCL to any appreciable extent, and 
even the solutions given below are as acid as they would be 
if the narceine were altogether absent. Anderson's narceine 
appears to be a different substance. By means of HCI, 
short thick irregular prisms, easily soluble i 
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Icubol, are obtameil from it. And with sulphuric acid 
forms a dark red solution, which turns green when 
rarmed.' 
Phyeiologiea.1 Action. — The solutions with which I have 
ItDode the following observationa were thus formed ; — 
Solution 1. — Narceine, 5 grains. 

Hydrochloric acid, 10 minims. 
Water, 10 fluid drachms. Dissolve by the 
aid of a water-bath. 
120 parts contain 1 part of narceine. If more narceine be 
used, it separates on cooling. 
Solution 2, — Narceine, 5 grains. 

Price's glycerine, 70 minims. 
Hydrochloric acid (sp. gr. 1'17), IJ minims. 
Water sufficient to make the whole measure 
100 minims. 

r Heat the narceine and glycerine together with agitation fur 
\ a minute over a spirit-lamp, and to the clear and bright 
solution, while still warm, add tlie hydrochloric acid diluted 
I with the water (about 2-5 minims). 20 parts of the solution 
L contain 1 part of narceine. 

Both of these solutions are suitable for internal use. No. 1 
B too weak for hypodermic use, while No. 2 is perhaps the 
■strongest and least irritating that can be formed for this 
purpose. Both solutions are freely acid, and, when intro- 
Vdnced beneath the skin, cause smarting and sufficient irri- 
tation, subsequently, to produce a little inflammatory harden- 
ing of the integument. Abscess is liable to follow their use 
with those in whom suppurative action is easilj' induced. 
~f it be thought necessary, Solution 2 may be diluted with a 
little warm water before it is injected. 

The following are my own observations on the action of 
pure narceine in the forms above given : — 

On the Dog. — Obg. 29. I first of all repeated Bernard's 
experiment, and injected beneath the skin of tlie beagle 
dog (p. Ill) mxiv. of Sol. 2 ( = l'2o grain narceine). I 
watched the animal carefully for two hours, but no eflect 

nelio's Chemistry, Divcn.lisli S-xv Tnius. vol. ivii. pp. -'iBB and 6110. 
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whatever followed. At the end of this time I injected be- 
neiith anotlier part of the skin a quantity of the solution \ 
equal to 3'75 grains more of narceine, making in all 5 groins, 
and kept the animal under observation for the follovring 
twelve hours. Throughout the whole of this time a stranger 
would have failed to recognise any effect, but the drug cer- 
tainly exercised a tranquilising influence. When all was ] 
quiet, the dog lay dovm and became quiet too, and occa- I 
sionally appeared to be sleeping lightly. But if I moved m^ I 
chair, he would get up and frolic around me, and the slightest 
invitation would bring him up to me with a full bound. 
The pulse, pupils, and tongue remained unchanged. Fieces , 
and urine were passed before the first injection, but there \ 
were no evacuations between this time and the fifteenth 
hour. At the sixth hour he ate a hearty dinner. Three I 
days afterwards a little abscess burst in the site of the | 
second puncture. Besides this there were no after effects. 

On the Mouse. — Ohs. 30. Injected mx. Solution 1 = j'j of a 
grain beneath the skin of a strong adult mouse. Respira- 
tion 140. After 15 minutct he became dull and drowsy, 
respiration 120 ; and remained in a comfortable sleepy state 
for the next three hours, the eyes closed, the snout resting on 
the table, occasionally turning the head and pointing the 
ears when called or disturbed by noise ; reluctant to stir, and 
allowing me to take him up ; but when aroused, struggling 
strongly and remaining for a minute quite active and alert, 
but soon relapsing again into a comfortable sleep. Between 
the third and fourth hours, the little animal picked up a bit 
of food and nibbled it, but soon fell asleep over it. Shortly 
after he began to move about offener, and the effect of the 
medicine slowly wore off, but the mouse continued a little ' 
dull and sleepy for two hours more. 

The effect was simply hypnotic and apparently gratefal. 
The sleep was scarcely deeper than natural, and when aroused, 
he seemed as active and intelligent as when disturbed from 
ordinary sleep. At the end of 3J hours, the respiration had 
fallen from 140 to 100, and remained regular. There were 
no after effects, and the next day the animal was lively and 
well. 
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Obs. 31. — Injected mxv. Solution 1 = J grain, beneath 
the skin of another active adult mouse. Respiration 160. 
Somnolency followed within seven minutes. After 15 mi- 
nutes, was quite asleep. Bespirution fallen to 140, regular. 
During Ike next hour and quarter, continued sleeping, lying 
heavily on the belly, with (lie legs outspread and the eyes 
closed. Respiration 120 ; was easily awakened, and turned 
the ears in the direction of the disturbing sound, and made 
feeble efforts to crawl, dragging the hiud legs along. When 
taken up, he became completely awake and struggled vigor- 
ously, and when put down again he used the hind legs well- 
Then, after a minute or two, be fell asleep again. At the end 
of this time, i.e. after an hour and a half, the breathing had 
become shallower, and the respiration only 80. During the 
next 15 minutes, the respiratory movements rapidly de- 
creased and became almost imperceptible. The breathing 
was at last relieved by extraordinary inspiratory efforts, which 
heaved the chest fifteen times a minute. Shortly aft«r- 
vrards, 2 Itourg after the injection, the animal died without a 

■ struggle. 

■ The chest was opened two minutes after the breathing had 
ceased. The lungs were collapsed above and behind the 
heart, and of a salmon colour. The right heart was dis- 
tended with black fluid blood, the left contracted and empty. 
The right ventricle contracted. 30 times, and the right 
auricle 60 times, a minute ; on relieving the latter of a little 
blood, its contractions wore doubled. 

Obs. 32. — Injected J grain, dissolved in i?v Ix, of hot 
water, beneath the skin of a vigorous adult mouse, by four 
punctures, in divided doses of ^ grain, and at intervals of 
half an hour. Respiration 160, The first dose hud merely 
a tranquilising effect, and at the end of the half-hour he 
was very comfortable and disinclined to move, but showed 
no tendency to sleep. A minute after tfie second dose, he 
couched down, closed the eyes, and continued drowsy, be- 
stirring himself occasionally, and then prying about his new 
■{dace of confinement and jumping lazily into the air to 
iBcape from it; but, in the intervals, he slept tranquilly. 
fi&r the third dose, the hypnotic effect was still more marked. 
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On putting liim down, lie crawled lazily a few paces, thou ■ 
couched, closed the eyes, and remained raotionleafl until' J 
disturbed by some noise. Then he resumed hia prying for a: I 
few seconds, and even made one or two feeble and clumsy 4 
efforts to jump upwards. At the end of an hour and a half, \ 
the respiration was still 160, and he was so dull and sleepy I 
that he allowed me to take him up, and made but slight J 
resistance when handled. Ten miuutes after the fourth i 
dose, he was sleeping soundly in the couching position, with.1 
the snout resting on the table, and took no notice when [ 
called. Respiration irregrUar, ranging from 130 to 120, and ^ 
sometimes falling aa low as 100. Heart's action regular. 
Pupils unchanged. The little animal appeared very com- 
fortable, and remained in the state described for IJ hour. 
He made a slight movement occasionally, apparently to ease 
hia posture, and then the whole body was affected with 
general tremor like that of paralysis agitana ; and as it some-- 
what distiu-bed his balance, he was often obliged to creep a. I 
pace or two to preserve it. The tremor, however, only ceased 1 
when he came to a state of rest. It was induced by the 
slightest disturbance. 

At the end of three hovre I took him up, and, in doing so, 
aroused him, and he struggled with good power, and, on 
regaining his liberty, walked without tremor. Respiration 
at this time 110. Heart's action 240, regular. Pupils un- 
changed. Left alone, he soon fell asleep again, and con- 
tinued in tbia state with tremor for three hours more, the 
respiration falling meanwhile to 80, and the cardiac cod- 
tractiona to 160. At the end of this time, i.e. 

Six and a half hours after the first injection, the somnolency 
appeared to have passed off, and the mouse seemed uncom- 
fortable, now and then changing his position hurriedly. On 
calling to him he rolled over and over in a struggling con- 
vulsion, preserving consciuusness, and trying in vain to 
regain hia feet. During the next five minutes he had eight 
convulsions, each lasting a few seconds, and assuming a more 
decided convulsive character than the preceding one ; the J 
body being at last extended backwards, and the limbs and J 
tail affected with strong vibratile motion. The breathin|pj 
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appeared to remain unaffected. After the eighth attack he 
regained the couching posture, hut lay along upon the helly 
with the legs outspread. Respiration 100 to 70, shallow. 
Took no notice when called, but, when disturbed, made an 
ineffectual effort to stir. He remained in thiB condition 
until 

The seventh hotir, when he rolled over again in convulsions, 
after which the respiration was 16, and extraordinary. The 
convulsions were renewed after a few seconds, and the respi- 
ratory movements finally ceased during the attack. 

The cheat was opened two minutes after death. The 
lungs were partially collapsed and salmon-coloured; the 
right heart distended with black fluid blood. Contractions 
had ceased, and were not revived on relieving the auricle of 
blood. The abdominal viscera presented a most interesting 
physiological study. The greatly dist<'nded stomach first 
invited attention. It contained a drachm of clear watery 
fluid of acid reaction, and free from both narceine and urea. 
The urinary bladder was moderately distended, and appeared 
white and opaque ; the contents wer^ semi-solid, of chalky 
whiteness, and were composed of long liair-like crystals 
insoluble in cold water and the dilute acids. The pelves of 
the kidneys were filled with the same cretaceous-looking 
matter, and, on examining sections of the kidneys, the 
straight tubuli, from the cortex to the pelvis, were, in both 
glands, found stuffed with the deposit and quite opaque. 
The convoluted tubidi were entirely free, and lined with 
normal epithelium. On now examining the sites of the four 
punctures in the skin of the neck and back, 1 found a similar 
chalky- looking matter diffused over considerable areas of the 
subcutaneous areolar tissue, which was itself healthy and 
free from the least trace of ecchymosia or inflammatory 
action. This deposit was the unabsorbed portion of the 
ijijected narcebie ; and on comparing it with that from the 
bladder and pelves of the kidneys, I found that they were 
identical both as to crystalline form and chemical reaction, 
and both moreover furnished the reactions of pure narceine 
as described above, 

e urinary and other organs were perfectly healthy, and 
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presented no appearance of irritation. Blood from tlie right 
side of the heart was frefi firom crystalline depoait. 

It thus appears that just as the abBorbents of a cereal taJte 
up flint bj its roots, and carry it in solution through the 
living portion of its structure to lay it upon the stem, so, in 
the case before us, the absorbents of the mammalian took 
up solid narceine from the skin, and can'ied it in solution to 
the kidneys, where, as soon as it passed the boundary line 
of vital action — the terminal extremities of the secreting 
tubes of the kidney — it returned to its original insoluble 
state. 

In no previoua experiment have I observed the slightest 
tendency to convulsive action follow the use of narceine 
and the fatal result in the present ease may fairly, I think^ 
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be attributed to the mechanical suppression of urine. The 
figure represents a section of one of the kidneys at the junc- 
tion of the convoluted (a) and straight tubuli [h). The latter 
are impacted with crystals of narceine. 

The little animal had not tiiken water for at least eleven 
hours before its death, and during the whole of the time he 
was under the influence of narceine (seven hours) neither 
urine nor frccal matter was excreted. There was, in fact, 
complete retention as well as suppression ; the urethra itself 
being blocked up with the narceine, which appeared at the 
external office. The drachm of water which had been intro- 
duced beneath the skin with the narceine was poured out 
into the stomach. 

On. Man. — I have frequently administered narceine, fcjf 
mouth, in the solid form and in solution, and in doses varying 
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from ^ grain to 5 grains. I liave given it to people of 
different eonstitutione, aud in the largest dose mentioned, 
an hoiir before breakfast, and when the body has been at 
rest ; but it has failed to produce the slightest hypnotic or 
any other effect. The following will serve as an example : — 
Miss L., aged 37, took 3x. of Solution 1 = 5 grs. narceine 
every other morning, on rising, and an hour before breakfast, 
for a week. Neither somnolency, heaviness, dysuria, nor 
indeed any appreciable effect, followed either dose. I then 
prescribed the ^ of a grain of acetate of morphia in lieu of 
the 5 grains of narceine, and gave this on alternate mornings 
at the same time, and under the same circumstances during 
the following week. She stated that on each occasion it 
caused heaviness and sleepiness throughout the whole of 
the day. 

I have always found narceine, when given hy the skin, pro- 
duce a quieting, and usually a slight hypnotic effect. In 
doses of f of a grain to 1 grain, the hypnotic effect in some 
individiuils equals that of the -J of a grain of acetate of 
morphia. Dysuria has never been a consequence of ita use 
in my practice. I give the following detaUa of two observa^ 
tions, in order that the effects of narceine may be com- 
|)ared with those of other principles of opium in the same 

idividuals : — 

Obs, 33. — Injected J of a grain of narceine, m xv. Sol. 2, 

luted with m xv, warm water, beneath the skin of Samuel 
aged 49, an able-bodied man {see 06s. 19, p. 124). 
Pulse 72. Respiration 20. Pupils ^. Tongue moist. After 
15 minutes, felt comfortable and sleepy. After 45 'minutes, 
was very sleepy, but had not slept. Pulse 72, unchanged. 
Eespiration 19. Pupils unchangiad. Experienced the same 
kind of sleepiness as after morphia. After 2J hov/ra, had 
slept i of an hour, and was still sleepy. Pulse 70, Respi- 
ration 17. PupQs, tongue, and force of pulse unchanged. 
He now passed, without the least difficulty, ^ivss. of normal 
■urine, sp. gr. 1020. This had been secreted during the 2^ 
hours that followed the injection. He walked home, a dis- 
I of two miles; and, as it was 11 p.m., went to bed and 
soundly. Excepting the formation of a tender swelling 
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at the Beat of piincture, there were no after-efEects. n|. ni:. 
So!. 1 = i of a grain, produced on a previoias occasion a pro- 
portionately alight hypnotic effect, 

Ohs. 34. — Injected \\ sx. Sol. 2 ( = 1 grain nare^ine), dilated 
with an equal quantity of hot water, Ireneath the skin of 
John L., aged 54, an able-bodied but weakly man (see Ohs. 
18, p. 124). The hypodermic tumour soon disappeared. A 
calm, comfortable feeling, with a alight tendency to sleep, 
followed in about \ of an honr, and continued for 4 or 5 
hours ; but the hypnotic effect was less than in the preceding 
case. The pulse, pupils, and tongue were unchanged. The 
injected part remained tender and a little puffj- for two 
days. 

On previous occasions Tt^ xxiv. Sol. 1 = 0-2 grain produced 
a pleasant quieting effect, hardly amounting to sleepiueBa; 
and m xlviij. = 0'4 grain, introduced by two punctures, one 
in each arm, was followed by the same comfortable tran- 
quiliaing effect, and at the end of an hour a little aleepinesB, 
which soon passed off. 

Although this patient was liable to retention of urine, and 
required to be relieved by catheter on two occasions after 
the injection of cryptopia, no retention or dysuria followed 
either dose of narceine. 

I conclude— 1. That narceine is a pure hypnotic, but its 
action is ao feeble that, when taken by the stomach, more 
than 5 grains are required to induce a slight tendency 
to sleep; and when introduced by the akin 1 grain is 
equivalent to only the J of a grain at most of a salt of 
morphia. 

2. That it is impossible to reduce this quantity to the 
state of a non-irritating solution of such bulk that it may- 
bo introduced by one or two punctures without risk of in- 
ducing subcttfaneous inflammation. 

3. Granting that an efficient dose may be introduced 
beneath the skin without inconvenience, evidence ia wanting 
that it possesses any advantage over morphia. 

4. That narceine ia, therefore, practically useless as a 
medicine. 

5. Narceine is eliminated by the kidneys, and if sufficient 
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\\ie administered by the skin, mechanical suppression of urine 
■may result from the insolubility of the substance.' 

That narceine, like morphia, kills by depressing and 
ultimately paraljaiag the respiratory movements. 

III. KECONIKE or OPIAHYLE. — For the specimen of this 
substance with which the foUowing observations were made, 
lam indebted to Mr, Morson, of Southampton Eow, who has 
accumulated a large quantity of it in the manufacture of 
the other principles of opium. Mr. Morson informs me that 
opium yields from 0-1 to 0'2 per centum of this substance. 
The following are its charades : — Fine white silky prisms, 
in bulk resembling commercial sulphate of quinia, but being 
a little more coarsely crystalline. When carefully heated, 
it melts and sublimes without discoloration. It is freely 
soluble in hot water and in hot glycerine, from both of which, 
on cooling, nearly the whole is deposited in the original 
form. Readily and freely soluble in chloroform, from which 
on evaporation it separates in beautiful anowy-white bushy 
expansions. Less soluble in tether and in alcohol, and 
separating from them in its original form of long slender 



All its solutions have a mild bitter taste, followed by a 
;uliar dryish sensation. 

Meconine dissolves readily in sidphuric acid, forming a 
[bright amber-tinted solution. Wlien heated, the mixture 
slowly assumes a green colour, which deepens to tJie richest 
emerald. If the heat be continued, the green colour persists 
for some minutes, and then, losing its transparency and 
brightness, changes first to indigo-blue, then to neutral tint, 
which, on further application of the heat, passes slowly into 
piirple, and this at last gives way to tlie deepest and richest 
claret, and the thick fluid ceases to exhibit any further 
Tariation of colour. Diluted with 100 times its bulk of 

' Anuria, it appcarB. firquewlj followB its use, and if iho qiiiiolitj of urine 
ncTel«l at the time of ita atlmiBaion bencoith tho skin hnppen to be small, it ii 
qoite poBBiLle that tHa resnlt may be dat to the dcpositina of Daneino ia the 
■traighl tiltnili. Half a ^tsth of thiH very Imlky substance, wben laixod with a large 
qoanljt; of water, completely obslnicls its pauigg through & tube ODe-Bflioth of 
lian inch in diametvr. 
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water, an aJmoat colourlesa solution^ contaiuing a 
brown duafc-like precipitate, results. The addition of an 
excess of anunoniii developes a rich purple colour in both 
fluid and precipitate, and a quantity of smooth dark violet- 
coloured matter is ultimately deposited, which when agitat»?d 
with strong solution of ammonia, forms beautiful satiny un- 
dulations. 

Physiological Actioh. — I am not aware that any obser- 
vations have been made on the action of meconiue. Orfila 
states (op. cit. p. 210) that it does not appear to be poison- 
ous, for he injected 20 centigrammes (3 grains), dissolved in 
water, into the jugular vein of a dog with impunity. 

The following are the results of my own observations : — 

On the Horee. — Obe. 35. Injected 14 grains, partly dissolved 
and partly suspended in water, beneath the skin of the brown 
colt [see p. 100) ; and ou another occasion gave him 20 grain* 
by mouth, dissolved in a pint of water. The animal was 
carefully watched for several hours after both doses, but no 
efiects were observed. 

On the Dog. — Ohg. 36. Injeeted two grains at 4 P.M. beneath 
the skin of the beagle {p. 143). After lialf an hour, a decided 
tranquilising effect, equal to that produced by double the 
quantity of narceine, was ohaer\-able (see Ohs, 29, p. 143). 
The dog was notably quieter than usual the whole of the 
next day. The pulse and pupils were unaffected, and the 
secretiona free. 

On the Mouie. — Obg. 37. Injected -^ grain, dissolved in m x. 
of water, beneath the skin of the mouse used in Ohs, 15, 
p. 116. After a minute, he became very quiet and dull, 
Bcspiration 120, slightly irregular and a little laboured, and 
every 30 or 40 seconds interrupted by a slight catch, as if 
from spasm of the diaphragm. After 6 minutes, the respira- 
tion fell to 1 10, and after 20 minutes the catch had ceased, 
and the respiration had risen to 140°, and was more regular. 
He remained iu the same position, and gradually fell off into 
a comfiirtable doze. After three-quarters of an hour he awoke, 
cleaned his fur, and pried about, occasionally raising him- 
self upon the hind lege. At this time I caught him after a 
little trouble, and injected ^ grain more of me conine, dissolved 
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I ii\ xlj. of tot water. The drowsiness retnmcd immediately, 

and after turning round once or twice, and making lazy 

attempts to mb the forepawa together and sit upon the 

I haunches, he couched upon the belly, partially closed the 

I eyes, and went off to sleep, and continued to sleep soundly 

' and without motion for an hour and a^half. I then took him 

up and placed him in his old cage. At first he seemed 

thoroughly awakened, picked up a bit of food, cleaned his 

fur, and walked about ; but he soon became drowsy again, 

and continued to sleep soundly for the •nxzi eight hours, occa^ 

sionally waking up upon some disturbance, and walking half 

round the cage and taking a little food and water, and being 

L to all appeaiance thoroughly awakened. But he fell asleep 

f again in a. few seconds, and slept as heavily and composedly 

r as before. At the seventh hour he passed a little nrine. He 

did not completely recover from the hypnotic effects of the 

drug until the Iwdj'th hour after the first injection. 

During the whole of the time the little animal was under 
the influence of the meconine, he was evidently very com- 
fortable, and the effect throughout was mcst charming. 
When the sleep was deepest he still moved the ears and vi- 
k'ltrisss in response to my calls, but only stirred when actually 
■pushed along, and when taken up he made no resistance nor 
Keffort to escape until he was thoroughly aroused, when it 
ftwaa evident tha I there was no loss of intelligence or muscn- 
Klar movement. The brain, in fact, was tranquil, nor was 
liihere the sligntest tendency to excitement or convulsive 
Kmovemeut throughout, and the pulse and pupils continued 
I tmchanged. After the second injection, the breathing was 
' affected, as at first, but there was no distress, and the catching 
passed off in a minute or two. (See Note 1, Appendix.) 

On Man, — I have taken meconine by mouth, in powder and 
solution, in doses varying from the -,^ of a grain to 5 grains, 
and have given it in the same and larger doses to several 
patients, but neither in myself nor others have I obtained the 
Blightest hypnotic or other effect. 

By the skin, I have given it in doses ranging from | grain 
r to 2 grains, which is the largest quantity that can be con- 
I Teuiently used hypodermically. The following solution is 



154 



ACTION OF MECONINE. 



the one which I have generally used : — Meconine, 3 grama ; 
alcohol and glycerine, of each 45 minims j dissolve by the 
aid of a gentle heat. 30 minims contain 1 grain. A little 
meconine separates at a low temperature, but the warmth of 
the band is sufficient to effect resolution. 

Ohs. 38.— Subject, Samuel M. (see Obs. 33, p. 149). Pulse 
75, respiration 20, pupUa, -l". 

(a) Injected \ grain at 8 P.M. Slight somnolency fol- j 
lowed in about half an hour. After 1 hour, pulse 66, respira- | 
tion 16 ; somnolency continued, and he felt very comfortable. 
After 2J hours, pulse 66, respiration 16 to 17, regular; had 
continued decidedly sleepy, but the effect was passing off. 
Tongue and pupils unchanged throughout. Went home, bnt 
did not sleep well during the night. Slept most of the next 
day. No diminution or retention of the secretions. 

{b) Injected 1 grain by two punctures, six days after the 
last dose. Somnolency came on afler twenty minutes, and 
continued. After 2 hours, was very comfortable, and had 
had a few light dozes. Pulse 65, regular, not quite so full 
as before the injection, Respu-ation 17. Tongue and pupils 
unchanged throughout. Somnolency continued. Went home 
and slept well all night, and was sleepy, as usual after his 
opiate injections, all the next day. Secretions quite free. 

(c) Injected 2 grains, dissolved in 50 minims of warm alco- 
hol, and introduced by two punctures, one in each arm. 
After 1 hour, pulse 66, respiration 18. Felt very comfortable 
Und sleepy, but not more so than on the last occasion. 
After 2J hours, pulae 62, respiration 17 to 18. Somnolency 
increased during the last hour, but he bad not actually slept 
since the injection. Tongue, temperature, membranes of eye, 
pupils, and countenance, all unchanged. Went home and 
slept well, and felt sleepy throughout the next day. Secre- 
tions free. 

Obs. 39. — Mr. James C, aged 42. Severe rheumatic fever, 
pain, and insomnia. 

[a) Injected ^ grain = ii\ xv. of the above solution at 7.30 
P.M. It produced a very grateful tranquilising tffect for 14 
hours, and he slept lightly alt night. The secrelions were 
unaltered. After three days. 
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(t) Injected 1 J grain by two punctures, at 2.30 P.H. Pulse 
120, full and throbbing. After 8 houra, pulse 118, a little 
Bofter. Secreted Jx. dark brown urine since 2.30 p.m. Had 
been very tjniet and comfortable, and slept at intervals. 
Passed a comfortable night, but did not sleep soundly. Two 
nights afterwards, a sedative was again required, and I gave 
gr. xij, pulvis ipecacuanhas co. =1|- grain powdered opium. 
This procured such a sound refreshing night's sleep as be 
imd not derived before cither from narceine (J to 1^ grain 
used aubcutaneously) or the meconine. 

It appears from the foregoing that the action of meconine, 
like that of nareeine, is simply tranquilising and hypnotic, 
and ifl not followed by any unpleasant results. If this can 
be said of nareeine, then the actions of the two principles 
are identical. Of the two, meconine appears to be slightly 
more active, an advantage probably due to its greater solu- 
bility. To the use of nai'ceine there is a great, and I believe 
an insuperable, objection. The substance itself is free from 
irritant action (see p. 147), but as it separates from water at 
a. temperature considerably above that of the body, it is 
necessary to form more permanent solutions, and this can- 
not be done without the aid of acids ; and as these are not 
neutralised by nareeine, but, on the contrary, seem to have 
their irritant action increased when mixed with it, such 
solutions are very liable to cause cellular inflammation. This 
objection fortunately does not apply to meconine, which is 
both free from irritant action itself, and does not require an 
acid to facilitate its solution. I have never observed the 
leaat irritation follow the use of the solution above pre- 
■cribed, nor when alcohol and water, or alcohol alone, have 
been employed as the vehicles. 

Much, therefore, of the laudation that has been bestowed 
npon nareeine, may with more justice be transferred to 
meconine, which I believe vrill prove a really useful medi- 
cine. By the stomach, meconine, like nareeine, has no 
effect, or so slight a one as to be inappreciable.' By the 

' It appean doabtfol wbethet eilhu of th«fle inbgtanwB u «b«aibed b; the 
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Hkin, the maxJiuum effect is reached bj a dose of one or at 
most two grains. 

Compared with opiom, the hypnotic effect of meconine. 
18 80 feeble that it cannot be expected to take the place 
either of the crude drug or of morphia in cases which re- 
quire but moderate doses of these to produce sleep. But in 
children, and in those who yield readily to a soporific influ- 
ence, half a grain of meconine will generally, I believe, be 
found effectual. In the former class of persons, where con- 
vnlsions impend, and in the latter, when morphia disagrees, 
meconine promises to be a valuable remedy, and the neces- 
sity of introducing it by the skin appears to be the only 
objection to its use. 



IV. CEYPTOPIA. — This interesting alkaloid was lately dis- 
covered by Messrs. T. and H. Smith, of Edinburgh, who have 
published a description of it, together with an analysis by 
Dr. Cook, in the ' Pharmaceutical Joimial,' April 1867. It 
appears to be the least abundant of all the constituents of 
opium. At present, four or five tons of opium have yielded 
only the same number of ounces of the alkaloid. 

Mr. Smith has kindly famished me with a quantity of the 
pure substance, and I have thus been enabled to examine its 
properties pretty fully. As observations upon the action of 
any substance are worthless unless its characters are clearly 
ascertained, I will preface my remarks on the physiological 
action of the substance by a description of the 

CSuiracterg of Onjpiopia. — Colourless crystals composed of 
broken and entire well-defined six-sided prisms. 

100 parts of water boiled with a large excess and filtered 
while hot, yield, on spontaneous evaporation, a stain weigh- 
ing 0"3 of a part, and presenting, under a low magnifying 
power, minute radiated granules. Soluble in chloroform, 
very slightly soluble in alcohol, still less soluble in rether, 
which like water takes up a mere trace. Separates from 
each of these fluids in a crystalline form — from chloroform 
in long radiating fibres, and from the other two in short 
acuminated six-sided prisms or plates. Readily soluble in 
water slightly acidulated with hydrochloric or acetic acids. 
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separating therefrom in satiny tufta of hairlike crystals. 
The hydrochlorate exhibits the characteri8tic property of 
forming a jelly (see Solution 2). 

The solutions of cryptopia are more bitter than those of 
morphia. Cryptopia disappears slowly and silently in cold 
nitric and sulphuric acids, developing an orange colour with 
the former, and a splendid purple with the latter, and on 
lieatiog the mixture the brightness of the purple gradually 
jsdes and gives way to dark rich sap green, which after pro- 
longed heating changes to a very dark and opaque neutral 
.lint. The purple colour is evanescent, the green very per- 

lent. The purple, green, and neutral coloured solutions 
form, when mixed with a large bulk of water, each a brown 
solution of a different degree of intensity, and from which 
excess of ammonia precipitates a foxy brown, a dark rich 
brown, and a blackish brown amorphous precipitate respec- 
tively. With regard to the production of a purple colour, 
Messrs. Smith state ' that there is no difficulty in knowing if 
the cryptopia is mixed with thebaia. If the niinutest particle 
gives a blue colour with sulphuric acid, it is pure ; but if it 
gives the least tinge of purple, it still contains thebaia. To 
obtain the pure alkaloid, it must be precipitated from its 
watery solution by ammonia, and the precipitate, after wash- 
ing and drying, is to be washed freely vrith ether or spirit.' 

Finding that both specimens sent to me, and their de- 
posits from water, aether, and the other solvents, all and 
without variation produced a rich purple with the mono- 
hydratfid acid, and the simple blue colour only when tho 
acid was slightly diluted, 1 applied the above process, but 
Btill found that the precipitate (1 grain), after being re- 
peatedly washed with ^ss. of alcohol and aether, furnished a 
purple colour of the same intensity as the original salt when 
mixed with the monohydrated acid, and a blue with only a 
more dilute acid, and that both the purple and blue solutions, 
On heating, presented the variation of colour above de- 
Bcribed ; and, further, that the remainder of the precipitate 
left after boiling it with 3J88- *>^ alcohol still gave a rich 
pinrple colour. I presume, therefore, that tlie cryptopia used 
in the following experiments was free from thebaia— a point 
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■which I found very necessary to determine after witnessing 
the phenomena described in 06s. 40 b, p. IGO. 

Physiological Action. — I have administered cryptopia by 
the Bubcutaneoua tissue only, and the following are the 
BolutiouB which I have employed : — 
Solution 1.— Cryptopia, 5 grains. 

Acetic acid, 5 minims. 

Water to measure 100 parts. Dissolve, 
Solution 2. — Cryptopia, 6 grains. 

Water, 40 minims. 

Hydrochloric acid, 3 minims. 

Alcohol to measure 100 minims. 
Dissolve the cryptopia in the acid and water, and just as 
the solution is effected and begins to solidify into a pearl- 
like jelly, add the alcohol, and shake until the hydrochlorate 
is dissolved, n^^xx. of each of these solutions contain 1 grain 
of the alkaloid. 

On the Dog. — The effect of cryptopia upon this animal is 
most remarkable. It throws him into a frenzy of delusion. 
He is aroused from a state of quietude to one of intense and 
imcontrollable excitement, and begins to act as if he were 
attacked by a swarm of savage bees and unable to effect his 
escape. He stands at bay, with the legs rigidly set upon the 
ground, and every muscle strained to the utmost, and the 
tail strongly curved on the perineum. Casting wild and 
anxious glances around him, he wheels from side to side, or 
darts forward a few paces and then as quickly retreats, with 
the head upraised and violently jerked backwards. Now 
and then, after much hesitation, and many attempts, he 
advances with a constrained rush to the other side of the 
room, an"d then begins to beat a forced retreat, jerking the 
head from side to side, slowly yielding groiind, until at last, 
driven into a comer and thus secured in the rear, his rush- 
ing scrambling motions are for a time restrained, and he 
now contends, with remarkable vivacity and rapidity of 
motion, with those only of his fancied tormentors who ap- 
proach from the front, and who, judging from the manner 
in which he squeezes himself into the corner with buckwaid 
jerkings of the head, seem now tj he actually flying ia his 
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face. These actions are accompanied by loud and rapid pant- 
ing ; the tongue is protruded, and saliva drops from the 
mouth. There is no indication of anger, nor indeed of fear : 
the dog is bent on escape, and resolute to effect it. 

Obs. 40. — Ivjected mxx, of Solution 1 = 1 grain beneath 
the skm of the beagle (see 06«. 36, p. 152, &c.). Pulse 120; 
pupils ^. He continued in his uaual state until 20 minutes 
after the injection, when he began to move the head from 
side to side with an iutent and animated look, as if under the 
influence of some optical illusion. He came up immediately 
when called. The pupils and pulse were unchanged ; and as 
the above-mentioned symptoms passed off during the next 
few minutes, I doubted whether I ought to attribute any 
effect to the dose. 

An hour after the first injection, I introduced v[ ixiv. more 
of the solution = IJ grain beneath the skin. After 20 mi- 
nutes, the symptiOms first observed reappeared, and in such 
intensity as to leave no doubt of their reality. First he began 
to look intently and rapidly from side to side, then jumped 
suddenly round, and, aft«r glancing eagerly about him, 
rushed forwards, but immediately stopped himself with & 
sudden jerk, and stood with the forelegs advanced and firmly 
set on the ground, ducking the head trom side to side, now- 
advancing with hesitating, constrained, and jerky motions ; 
and thus the dog passed into the state above described, in 
which he continued for 1^ hour. The inteUigence was pre- 
served throughout, and he noticed my calls by a slight wag 
of the tail and turn of the head. Such, however, was his 
agitation that I could only partially calm him by holding 
him firmly and caressing him, and so long as I continued to 
do so, he seemed relieved and comforted. As soon, however, 
as 1 loosed hold of him, he returned to his former state of 
wild excitement. 

At the end of 2\ hours from the first injection, he lay down 
for the first time, but still continued to pant. Pulse 100. 
Pupils widely dilated a few feet from the window. 

During the nezl 40 minutes he lay still, and the panting 
gradually decreased. At the end of this time he seemed re- 
• covered. Tongue wet and clean. Pupils at light J", Pulse 
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110 and of good power. He came up when caUed, and ( 
liibited no more illusions or jerkings. 

For tlie following ho^i/r he lay down quietly as if tired, batS 
showed no tendency to sleep. At the end of this time, i.e. 
4 hours after the first injection, he greedily devourefl a plate 
of meat, and was afterwards lively, followed me about, and 
Beemed quite recovered. During the action of the medicine , 
he frequently passed a few drops of urine. There were BOa 
after-effects. 

(h) After an interval of eleven weeks, I repeated the e£*l 
periment upon this animal, injecting 2 grains of crvptopukJ 
dtasolved iu iii_xxx. of water by the aid of 2 drops of acetiel 
acid. He continued quiet and evidently oomfoi-table for 1ft | 
minutes, and then, erecting the ears, began to look atten-., 
tively about him, now darting a glance under the table, audi 
now fixing an eager look upon the carpet under his no 
if he were watching a fly. Two minutes afterwards he waa | 
ill full action as above described, moving the head rapidly I 
from side to side, and swaying the body backwards and 
forwards upon the firmly set legs, in doubt whether to 
advance or retreat, and then at laat wildly dasliing forwards. 
15 minutes after the injection, he began to p.int, and daring 
the next quarter of an hour continued in a state of the most 
frantic excitement, advancing and retreating from side to 
side, and wheeling round and roimd upon the bind legs, and 
at the same time retreating, now dashing recklessly against 
a piece of furniture, and now jumping on the tables and 
chairs to avoid his fancied pursuers. He was too much 
excited to pay any attention to my calls, but once, having 
lodged his mmp firmly against my legs, he was a little 
quieted so long as I patted him. Soon, however, bis ex- 
eitement became extreme ; the eyes were wild, the panting 
far too rapid to count, and the protruded tongue dropping 
saliva. When the excitement had attained its maximum, 
and as he was jerking the body to and fro as if doubtful 
where to rush, he was suddenly plucked backwards, and fell 
upon the right side in a strong tetanic convulsion with ■ 
emprostliotonoa, gasping for breath. So severe and pro- j 
longed was the spasm that I feared he would not surviveJ 
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It ceased in 1-5 seconds, and was Iblloived by strug- 
gling, mid it was a minute before the dog recovered his legs ; 
and then for the next five minutes he was pulled about the 
room and rolled over and over in the most violent contor- 
tions. As soon as he bad regained his legs, he was urged 
forwards, the hinder limbs being extended powerless behind 
him ; then the body was (luickly drawn up on the haunches, 
and the head and spine strongly curved forwards; after a 
few seconds, they were slowly but forcibly extended and 
cnrved in the opposite direction, and the animal was suddenly 
thrown over on the back. After a few struggles he recovered 
the legs again, and then went through the same evolutions 
as before, three or four times, after which these violent 
spasms ceased, and the animal stood still, panting 300 or 400 
times a minute and slobbering. On catching my eye he 
greeted me for the first time — 50 minutes after the injection — 
with a hearty wag of the tail, as if to say, ' I am recovered 
now.' A few minut«s afterwards he vomited a quantity of 
undigested food and a little very viscid mucua, For the 
next three hours he continued quiet, but still under the in- 
fluence of illusions of the sight. And having thus sud- 
denly lost all hurry and excitement of motion, as he sat 
timid and nervous upon the haunches, or walked slowly 
about casting prying and fearful glances from side to side, 
occasionally panting a little and starting aside, liia condi- 
tion now greatly resembled that of a person in deliriuin, 
tremens. 

Three hours after tha injecticn the illusions had passed 
away, and the dog seemed quite comfortable and in his 
usual condition. Jhtring the next 3 hours he was very qniet 
and dozed occasionally. He was unusually quiet throughout 
the next day. Urine and fteces were paased immediately 
before the injection, but none for 18 hours afterwards. At 
the 2ith hour he vomited a second time, rejecting a little 
mucus. There were no other after-effects. 

At the time of his greatest excitement the pupils were 
widely dilated, excepting in the direct light of day, when 
they contracted to {", The heart's action was strong and 
rapid, but could not be counted for the panting. 2^ hours 
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after the iujeetion the pulae was 140, regular, and of natura 
power ; the respiration 48 ; and the skui, and particalarlj^ 
the ears, very warm. 

On the Mouse, — Oba. 41. Injected iti v. of an acetous solu- 
tion = -^ grain beneath the abin of the inouee used in Oba. 37, ' 
p. 152, &c. He continued lively and apparently comfortable I 
for 4 minutes, and then manifested great drowsiness, anl 
closed the eyes. .Respiration 100, regnlar. 

After 1 hour. Had continued very sleepy, but occasionELlIjii 
awoke and pried aboat, and was now supporting himself on ' 
the haunches, the forepawa and snout near the grooad, and 
the eyes nearly closed. Respiration 150, regular; and when 
called he put hack the ears and worked the vibrissie. Was 
easily disturbed, and then seemed quite awa.ke for a short 1 
time, but soon fell off to sleep again, He continued in thia j 
condition — sleeping comfortably and composedly for an hour \ 
or two at a time, and then waking up for a few minutes and ( 
appearing modera.tely active — -for the neart 8 hours. He occa- | 
Bionally picked up a little food and nibbled it, but fell asleep ] 
as he held it in the paws. The somnolency continued during 1 
the greater part of the next day, after which he became aa j 
lively and active as usual. At the bth Aourthe respiration i 
was 140, regular. 

Ohs, 42. — Injected beneath the akin of another vigorona 1 
mouse ^Jl v. of an acetous solution = ^'-^ of a grain. After a 
few minutes the breathing became panting, and between 300 1 
and 400 a minute ; and for the nest half-hour the little 
animal appeared to be in a stat« of nervous excitement 
resembling that of the first stage in the dog, looking from 
side to side, and moving the body round and round, or 
sitting upon the haunches in a state of great attention, 
pricking the ears and turning the head at the slight«8t J 
noise. 

After 50 minutes the panting ceased. Respiration 200 ; I 
and a few minutes afterwards he became dull and dozy. 
Respiration 1 fiO. The somnolency gradually increased dur- J 
ing the next hour, and the respiration became slower g 
shallow. 

After 2J flours the respiration had fallen to 310, and i 
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^ry shallow, and lie was ao torpid as to allow me to take 
ifcim up. On pmching the skin he awoke and struggled, 

id on putting him down he ran a few paces pretty nimbly. 

After 2J hours, he had recovered from the deep sleep ; the 

ipiration was increased to 160, and deeper, and he ap- 
id recovered. Moderate somnolency, however, continued 
throughout this and the two following days, during which 
time the respiration was 120. At the 8th hour he took a 
little food, hut was too sleepy to eat more than a crumb 
OP two. 

Obg, 43. — Injected beneath the skin of another active adult 
lale mouse m v. of an acetous solution = Jy grain. After 7 
minutes she showed a little more excitement of movement 
than usual, and passed a little urine. Eeapiration excited, 
between 2-50 and 200. After this became quiet and a littlo 
dull, and allowed me to catch her without trouble f hour 
after the first injection, when I repealed the dote. Drowsiness 
came on in a few seconds. After a minute she couched and 
closed the eyes, and the breathing, which before the second 
injection had fallen to the normal rate 160, was now 240, 
short and panting. The mouse continued to sleep soundly, 
but noticing calls, for the next two houri>, and the breathing 
meanwhile graduaJly fell to 120, and became very shallow. 
At the end of this time the pulse was 280, the pupils un- 
changed, the temperature of the body very low. Shortly 
afterwards the breathing rapidly decreased and ceased, and 
the animal died without a movement, the pupils dilating as 
■oon as the breathing stopped. 2i hours after the first 
■Snjection, and two minutes after the breathing had ceased, 

le body was opened. The lungs were of a salmon colour, 
imd collapsed above and behind the heart. The right heart 
was distended with black fluid blood, tlie auricle contracting 
120, and the ventricle 78 times a minute. The gall and 
Urinary bladders were full. 

Obs. 44. — J^ of a grain in a small but active mouse was 
followed by rapid diminution of the respiratory movementB, 
and death without movement 13 minutes after the injection. 

Tlie body was opened two mitiii.lee after death. The lungs 
vrere bloodless and collapsed. The left ventricle was con- 
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tracting strongly and regularly 36 times, and the auricle 2tf 
times a minute; two minutes afterwards they were empt^4 
and contracted, and had ceased to move. At flrst no motions A 
■were observed in the right ventricle, and the auricle vraa J 
contracting faintly. On relieving it of a little blood, it con-l 
tracted forcibly and regularly 58 times a minute, and i 
occasional contraction was revived in the right ventricle. 

Twenty mmutes after death, the right auricle was con- 
tracting regularly 68, and the right ventricle 14 times i 
minute. 

Twenty-four mtnuteg after death the coutractions of the I 
ventricle ceased. Contractions of the auricle could be ez-f 
cited eighteen minuteg later on. 

There was no undue vascularity of the brain. 

On Man,- — Obs. 45, — Subject, Samuel M. (see Obs. 38, p. I 
154). Pulse 72. Respiration 19. 

(a) Injected tti xx. Soi. 2 = 1 GRAiif. 

After 1 hour. Pulso 70. Respiration 19. Somnolency I 
came on soon after the injection and continued, but had not 5 
yet amounted to sleep. 

After 2 hours. Pulse 65, regular, of unchanged volume 
and power. Respiration 17, regular. Dozed continuously • 
during the last hour without dreaming, and still felt very 
sleepy and comfortable. The tongue and pupils unchanged. 
Went home and continued very drowsy, retired to bed and 
slept soundly all night, and was, as usual afber his opiates, | 
sleepy throughout the neit day. Urine free. 

(ft) Injected tti_ xxv. Sol. 2 = 1| gbain, six weeks after 
the previous dose. Pulse 74. Respiration 19-20. Pupil -J", 
Sleepiness came on in two minutes, and soon increased | 
with yawning, so that in 10 minutes he 'could hardly J 
keep his eyes open.' After ^ an hour. Pulse 74. Reapi- ' 
ration 21. 

After J hour. Pulse 68. Respiration 19. Pupils and I 
tongue unchanged. Continued very sleepy and looked very I 
heavy. 

After 1^ hour. Pulse 66. Respiration 19, Pupils J", , 
Continued very sleepy, and dozed most of the time. 

After 2J houre. Pulso 66. Respiration 20, FnpilB \ 
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'ad dozL'd and slept, aud atill continued lieavy and di'owsy, 

it the effect was decreasing. 

Teit very comfortable and was very tranquil throughout. 
There was no dreaming nor feeling of stimulation, The 
pulse continued regular, and experienced no change in power 
or volume. 

The effects were hypnosis, slight acceleration of the 
breathing, and dilatation of the pupils (see p. 185). 

This patient experiences the hypnotic action of opium to 
the exclusion of all disagreeable efiFects. 

-Subject, John L. (see Obs. 34, p. 150). 
'2. Respiration 18. 

(o) Injected ni^v. Sol. 2 = i grain. 

Aj^er ^ hour. Pulse 70. Respiration 16. 

incy. 

After IJ hour. 
twice. 

After 2 howrs. Pulse 66. Respiration 16 
^ued sleepy, and slept lightly for 10 minutes, 
was the only effect, and this without any appearance of 
heaviness. The force aud volume of the pnlae, and the pupils, 
were unchanged throughout. He now walked home, and 
had half an hour's pleasant, dreamless sleep after arriving 
there. Dysuria followed. 

(6) Injected uj^xx. Sol. 2 = 1 ghain, by two punctures, one 
ill each arm, four days after the previous dose. EeBpiration 
Pulse 78. 

After 1 hour. Pulse 68, unchanged. Respiration 15. 
been feeling very comfortable, but not sleepy. 

After 2 hours. Pulse 61, regular, a little fuller and 
stronger. Respiration 12. No change in tongue or pupils 
throughout. No feeling of sleepiness. Feels as if he had 
had a glass of spirits, with a diffused sensation of warmth. 
The face was cool, and there waa no flushing or any change 
of appearance. Now walked home, and on hia journey felt 
decidedly giddy for J of an hour. Being bed-time, he soon 
retired to rest, and slept well without dreaming. In the 
morning he required the use of the catheter. 

The dose did not produce the slightest somnolency on thia 
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occasion. There were no after-effects. He has some chronic 
disorder which prodiicee occasional retention of nrine. 

(c) Injected rnxxiv. Sol. 2 = 1^ grain, a week after the 
previous dose. Pulse 66. Kespiration 1 7. 

After 2 hours 20 miniiles. Pulse 6i, regular, of good 
volume and power. Respiration 14. Had experienced a 
little drowsiness, passing into a doze for a few minutes at a 
time, and felt very calm and comfortable. Tongue and pupils 
unchanged. Skin cool ; no outward appearance of any effect. 
Now walked home. 

Narceine and cryptopia a.gree in having a veiy slight effect 
upon this patient. 

Obs.47. — Robert D., aged 16. Rheumatic fever. Ineomnia, 
nausea. Vomited 3 hours previously. Pulse 88. Respira- 
tion 18-19. PupiU i". 

(a) Injected Tr\_v. Sol. 2 = }oRAm. 

After i /wMtr. Pulse 86. Respiration 20-21. No ef- 
fect. 

After 1 hour. Pulse 86, itnchanged. Respiration 18. A 
little somnolency, and felt very comfortable. 

After 2 hours. Pulse 77, not so full. Respiration 17. 
Pupils unchanged. Had contintied dozy and comfortable. 
Obtained a short sleep afterwards, There were no after- 
effects. 

(b) Ikjected mi. Sol. 1 =i GEAm, three days afterwards. 
Pulse 104. Respiration 17. 

After ^ an hour. Pulse 91, regular. Respiration 18. 
Felt easy and comfortable. 

After 1 hour. Pulse 85, regular, better volume and power. 
Respiration 17, shallow. Pupils unchanged. Tongue quite 
moist. Felt comfortable, but not sleepy. He obtained a few 
light dozes subsequently. 

A tendency to sickness was present in this case, but it was 
not increased by the crj-ptopia. 

Obs. 48. — Charles G,, aged 30. Rheumatic fever. Pnlae 
126. Respiration 26. 

Injected mv. Sol. l = i gkain. 

After 1 hour. Pulse 118, regular, full, and boimding aa 
before. Respiration 24. Pupils and tongue unchanged. 
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Ho Boraoolency or otlier eflect. He obtained two hoora' light 

iep subBequentlj. 

Prom the preceding observations it appears : — 

1. That cryptopia, lite morphia, has two distinct effecta, a 
hypnotic, and an excitajit of a moat remarkable and excep- 
tional kind, dependent partly upon an illuaion of viaion, and 
partly upon a tendency to convubive action. 

The transition from intellectual excitement to tetanic spasm 
in Oba. 40 b. was most miexpected; and since no tendency 
to invohintarj action was observed in any other case — not 
even in the susceptible mouse — I am led to conclude that it 
was a consequence of strong mental eicitement rather than 
the direct eifect of the cryptopia upon the motor centrea. In 
seeking an explanation of this phenomenon, I am reminded of 
having been once summoned to a man who had committed 
instantaneous suicide by cutting his throat ; and, on enter- 
ing the honae, my first charge was a powerful middle-aged 
woman, who, upon sight of the deed, fell down before me in 
a severe epileptiform tit, the first and only attack of the kind 
she had had in her life. Whether the illusions of the dog 
were of a nature to produce such an eflfect is, of course, im- 
possible to determine, but the convulsion, when it came, cer- 
tainly api)eared an appropriate climax to the intense mental 
excitement under which he laboured. 

Apart from the inference derived from critical exami- 
nation of the cryptopia used, other experimenta upon this 
animal and upon the mouse (see Thebaia) will show that the 
tetanising effect could not be due to contamination with 
thebaia. 

Further acquaintance with cryptopia will perhaps more 
positively indicate that, as happens with morphia", individuals 
are affected in opposite ways by it, some being influenced 
entirely by its excitant action, while others are a* exclusively 
affected by its hypnotic effects. UntU thia shall have been 
more clearly determined, we must be careful, I think, to avoid 
the use of cryptopia in those persons who are unpleasantly 
affected by morphia, I have as yet been unable, aft«r care- 
fiil inquiriea, to detect the alightest tendency to illusory or 
other excitant effects in man. 



168 CODEIA— CllA UA CTEHS. 

2. The Iijpiiotic effect is both considerable and protracted 
in those who are readily calmed by morphia. It is twice as 
active aa meconine and narceine, and one-foarth as powerful 
as morphia. 

3. Although no nnpleasant effects have followed its use in 
man, further experience is required to show that, as a hyp- 
notic, it possesses any advantage over morjihia. 

4. Its action upon the respiratory function is first stimu- 
lant, but subsequently depreasent, and death is the direct 
consequence of this deprcssent effect. 

5. The effect on the action of the heart is regulated by 
that on the breathing, and is therefore indirect. When 
the breathing is greatly accelerated, as in the dog, the pulse 
is proportionately stimulated ; and when it is depressed, the 
pulse is lowered. Independently of the breathing, the heart 
is unaffected by the action of the drug. 

6. In large doses cryptopia causes dilatation of the pupils. 

V, CODEIA or C0LEIirE.~Opium contains from \ to nearly 
1 per cent, of this alkaloid. That used in the following ob- 
servations was manufactured by Messrs. Morson and Son. 
These are its 

Characlera. — Fine rhombic colourless friable crystals. 
Soluble in 25 part* of boiling water, and in twice that quan- 
tity at a temperature of 60° Fahr. ; in lees than 2 parts of 
either alcohol or chloroform ; but requiring 40 part* of 
sther. Separates from water and alcohol in rhombic oeta- 
hedra and prisms as perfect, brilliant, and refractive as those 
of triple phosphate. Similar crystals are also thrown down 
from a saturated alcoholic solution by the copious addition 
of water. K a lai^e surface be exposed, the codeia separates 
from chloroform us a brilliant hyaline colourless varnish; 
and from lether under the same circumstances, partly in the 
same state, and partly in the form of bold crystals. More 
slowly evaporated, the deposit from eether is wholly crystal- 
line. 

The hydrochlorate crystaUises in slender four-sided prisms. 
Both the alkaloid and this salt remain colourless in solution 
of percbloride of iron. 
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Disappears silently in monohydrated nitric acid, furniiog 
I a pale greenish-orange-coloared solutiou. Wlien the uiixture 
8 Btrongly heated, deutoxide of nitrogen is evolved with 
ilight effervescence. 

Soluble in warni sulphuric acid without change of colour, 

mt when strongly heated the solution assumes a faint 

rlxrownish tinge, rapidly passing, a^ the teinperatiire increases, 

I into a neutral tint, and then becoming thick and black and 

I' evolving sulphurous acid with slight effervescence. Now 

Lxed with 100 times its bulk of water, a voluminous bluish- 

iack deposit is formed, which becomes dingy green when 

1 mixture is supersaturated with ammonia or potash. 

"When the codeia is heat«d with a mixture of monohydrat«d 

nitric and sulphuric acids, a bright pale orange-coloured 

solution, like that from the action of nitric acid alone, 

results ; and on strongly heating it, red fumes continue to 

be quietly evolved, while the clear mixture loses colour. 

Physiological Aetiwi. — The statements of the early ob- 
servers' respecting the action of codeia are so much at 
I Tariaiice, arising probably from the imperfect separation of 
I tiie various principles of opium, that little reliance can be 
wd on them. Had these experimenters been careful 
> identify the substances they employed, their observationB 
frould have lost nothing by lapse of time ; but as it is we 
tad it necessary to go over the ground afresh in order to 
ntisfy ourselves of the action of a medicine which was di§- 
»vered about thirty-four years ago. The ouly modern ob- 
Iwrver I am acqiiainted with, to whom I can apply for help, 
I is M. Bernard; but a statement which I have already quoted 
(aee p. 141) engenders a doubt in my mind whether the 
codeia employed by him corresponds with that I have de- 
scribed above. 

His observations ' on the action of codeia are as follows : — 
rivo centigrammes = 0'77 of a grain of hydrochlorate of 
codeine, injected beneath the skin of a young dog of moderate 
size, is Bufiicient to send it to sleep, but the steep is not so 

' See Eunkfl, Barbier, and Gregory, Jodtd. Ar Cliini. M&J. Tola. ii. and i., ood 
Uigendie, Formulnicc, Bme M. p. ST. 

' Bulletin gia^r&l da Tbjrapcutiqnp, t. IxTii. 



no 



ACTION OF CODEIA 



profound as tLat caused bj an equal or a emaller dose of 
morphia, and the animal ia easily awakened by pinching the 
extremities or by noise. It is especially on waking that the 
effects of codeine are distinguished from those of morphine. 
Animals to whom an equal dose of codeine has been given 
wake lip witliout fright and without paralysis of the hinder 
extremities, and in their natural temper; neither do they 
present the intellectual disturbances which follow the use of 
morphia. He then relates an experiment in which 0'77 gm. 
of hydrochlorate of morphia and hydrochlorate of codeia were 
respectively administered to two dogs, ' et ila dormirent 
tranqnilles a pen pr^s trois ou quatre heures ' (pp. 195, 196). 

Ab to poisonous properties, codeine comes next to thebaine, - 
and is much more dangerous than morphia. The contrary 
opinion exists among physicians, who prescribe codeine in 
larger doses than morphia. 

Injected into the veins, hydrochlorate of codeine is much 
more poisonous than hydrochlorate of morphia. Nearly 30 
grains of the latter so used, failed to cause death {p. 199). 

The following observatioas on the dog do not accord with 
these statements. The bitch employed in Obs. 5 was so 
susceptible of the hypnotic action of morphia that half a 
grain invariably induced prolonged narcotism, and yet 
double and quadruple the quantity of codeia failed to pro- 
duce decided drowsiness at any time. 

In order to obtain a decided hypnotic effect, it will be 
seen that it is necessary to give codeia in much larger doses 
than morphia; but in man these are far too small to produce 
toxical effects. The fact, therefore, that a smaller quantity 
of codeia is required to destroy life is of no real importance 
in reference to its medicinal use. 

I now proceed to detail the results of my own observa- 
tions : — 

On the Dog.—Obg. 49.— (o.) Injected 1-07 grain, dissolved in 
a little water faintly acidulated with hydrochloric acid, be- 
neath the skin of the bitch (see p. 106). Pulse 120. Pupils 

A/tor twenty minutee the eyelids were red and Bwollen, and 
Bhe rubbed them with the forepaws. 
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J/ter J of an hour. Pulse 80, regular. Respiration 18, 
occaaiocally panting. Nose dry; swellmg and redness of 
the eyelids nearly gone. 

After IJ hour. Pulse 6i, regular, of good volume and 
power. Respiration 18. Experienced nausea half an hour 
before, and at this time there was a rumbling of air in the 
I intestines. 

■ After 2 hours. Pulse 72, regular. Respiration 18, regular; 
■OTntinued to feel a Uttle nausea. 

' After 3 hours. Pulse lOi, having the respiratory cha- 
racter described at p. 107. Respiration 18, occaaioually 
interrupted by a sigh. Much intestinal rumbling. 
I After 6 hours. Pulse 76, accelerated 3 or 4 beats by 
■■erery long inspiration. 

p She remained very quiet and timid, as if feeling poorly, 
until the 9th. hour, when she had returned to her usual 
condition. As yet no excretions had been passed. 

The effect of the medicine was quieting. For the 6rst 
three hours there was nausea, and during part of this time 
a little tendency to sleep, but she did not close her eyes 
throughout. The pupils were nnafi'ected, the secretions of 
the mouth increased. 

(b) Five weeks ailenvards 2 ijrains, dissolved in a little 
alcohol and water, were injected. 

After i hwir the pulse was 60, and regular. 
After IJ hour. Pulse 72. Respiration 16; both natural. 
The animal was watched for the next tea hours, and her 
[eneral condition throughout was that described above, but 
lere was no apparent nausea, nor any tendency to sleep. 
1 neither experiment was there the slightest indication of 
incitement, either of the mental faculties or of motion. 

50. — Injected beneath the skin of the beagle (see p. 
tlSd, &c.) 3 grains of codeia dissolved in mixxv. alcohol 
^ sad water. 

At the end of an hour there was no change. I therefore in- 
Ejected 8 grairts more in ii^xl. of alcohol and water. Within 
It few minutes he began to whine and often change posture, 
IS if very uncomfortable. The bowels acted repeatedly, 
Two hours after the first ivjeetwn. Respiration irregular. 
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wholly abdomiiiiil ; the expiration consisting in a pvoloii(^od 
collapse of the abdominal mnscles, and accompanied by a 
subdued whiue ending with a slight grunt. Heart's action 
weak and irregular. Pulse C5, respiratory — two quick beats 
towards the end of each inspiration. Pupils contracted to J" 
in a light which previously allowed of their dilatation to ^", 
but opened wide away from the light. 

After 3^ howre the respiration had fallen to 8 ; bnt now 
there were slight thoracic moreuienta. The pulse 84, very 
feeble — towards the end of expiration 60, at the end of inspi- 
ration about 120. Pnpils natural. The dog lay down most of 
the time ; he walked well, but feebly, and after leaving the 
room for a short while, he cajue up and greeted me on my 
return. 

After 6 hours. Pulse 88, a little more regular. Respiration 
12. Continued in the same restless whining state, not lying 
more than two or three minutes in the same place. 

After 8 hmirs. Slowly recovering. Respiration 16, bnt 
still very shallow and almost wholly abdominal. Pulse 88, 
stronger and more regular, but still respiratory. Passed a 
little urine. He now walked downstairs slowly and with a. 
little hesitation. Refused to eat. A few hours later on, he 
seemed pretty comfortable. He passed a very quiet n^ht, 
and the nest day was in his usual condition. 

Distress, apparently from the thoracic derangement, and 
restlessness, were the prominent symptoms from beginning 
to end, and throughout there was no inclination for sleep. 
The intelligence was unaffected. The animal walked well, but 
feebly, and came up with a wag of the tail as often as I 
called him, but his uneasiness was such that he got up and 
changed his place every few minutes. As he lay down tJie 
flaccid legs were slightly jerked with faint spasms, and this 
waa observed up to the 7th hour. At the 2nd hour the 
muscles of the chest occasionally quivered with a much 
stronger spasm. 

Derangement of the vagus, chiefly manifested in depres- 
sion of the respiratory function, and consequent depression 
of the action of the heart, and a latent tendency to convulsive 
action, represent the chief effect* of codeia upon the dog. 
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On Ihe Moitsc, — Obs. 51. Injected j';, of a grain of tin- 
iinbined codeia beneath the skin of the mouse used in the 
ieriment recorded at p. 9. 

After 17 minutes the animal began to assume the contour 
the hog ; tlie tail was curled stiffly upwards, and the hind 
as stiffly extended backwards, the body being every now 
and then suddenly impelled forwards — the effect, so far, ex- 
actly resembling that of morphia (see p. 114). 

During tlie tiext 28 minutes the forced motions occurred 
only occasionally, the animal remaining in the intervals 
in a fixed and cramped condition, the thoracic and cervical 
'Tertebne being strongly arched, and the head and shoulders 
raised from the ground by the deep lumbar curve. As be 
thus couched on the depressed haunches, an arm was occa^ 
sionally raised and shaken with rigid spasm. 

The respiration meanwhile was very irregular, becoming 
',&int and vibratile, and every few seconds almost impercep- 
tible. The movements appeared to be almost exclusively dia- 
phragmatic. 

At the forly-sixth minute the forward impetus was con- 
verted into a spasmodic jerk, and without the slightest warn- 
ing the monse was advanced forwards by a succession of little 
ips, the body being maintained meanwhile in a state of 
,mp. 

At the forty-eighth minute the little animal was thrown per- 
idicularly upwards, and came down again upon the side 
a strong convulsion, the spine, limbs, and tail being alter- 
■tely flexed and extended. 

As soon as these movements ceased the body and hind legs 
rere rigidly extended in a straight hne, and the respiratory 
Lovements became rapidly slower. The fit ceased after 
mt five seconds, when the mouse regained the couching 
isition and sat in an attitude of constrained expectancy ; the 
ispiration being 100, irregular and shallow, but yet laboured. 
During the next eight minutes the animal preserved his 
itelligence and seemed free from distress, turning the head 
>m side to aide and snifflng as often as he came to a state 
rest, for he still continued to be urged round and round 
a anccession of little jerks, the spine meanwhile, and also 
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daring the short intervals of rest, being maintained in the 
state of cramp described at p. 114, and there was in conse- 
quence the same stifi' lagging action and backward extension 
of the hind legs. 

At the Ji/ti/-eixlh minute the animal was seized with a 
second convulsion beginning with cmproathotonos, the nose, 
tail, and legs being drawn together in vibratile spasm. 
This forward cramp relaxed in a second, and excepting the 
head, which continned to be bent strongly upon the chest, 
the mouse was now fully extended, and the hinder parts of the 
body drawn backwards by curvature of the lumbar portion of 
the spine. The muscles of the tnmk meantime were stronglj 
cramped, and the respiratory movements were suspended and 
the urine evacuated. The spasm having relaxed, the mouse 
recovered the legs, but no sooner had he done so than he was 
danced up and down, and at last thrown a foot perirendicularly 
upwards. Coming down upon the back, he rolled over on the 
side in anotlier tetanic spasm, the body was extended as 
before, and the breathing was again arrested, and when the 
violent cramp gave way the animal was dead and flaccid. 

The chest was opened 9 minutes after death, when the 
body was still flaccid, The lungs were bloo llesa and col- 
lapsed above and behind the heart ; the right aiu-icle alone 
exhibited a fauit occasional contraction. The left heart was 
empty, pale, and contracted, the right was distended with 
black fluid blood, and the coronary veins were turgid. On 
relieving the axiricle of a little blood, its contractions were 
revived, and ten minutes after the chest was opened they 
numbered 105 a minute, and were quite regular. 

Twmity-five minutes later on, i.e. 44 minutes after the death 
of the animal, and when the blood had dried upon its surface, 
the auricle still contracted forcibly and pretty regularly 33 
times a minute. The stomach was firmly contracted upon a 
little food. 

Obs. 52.^Injected yj of a grain beneath the skin of a 
vigorous adult male mouse. 

During the first 25 minuter he continued very active, chiefly 
endeavouring to jump out of the glass-shade in which hs 
was confined. Beapiration 160, but irregular. 
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Al the 25i/( viinute, and when he was sitting still, the 
cramping flexure of the spine, with extension of the hind 
legs and curvature of the tail, came on, and the animal was 
now suddenly jerked forwards every 10 or 15 seconds. The 
frequency of these impulses increased, and in the course of 
2 or 3 minutes the mouse was carried round and round the 
limits of his cell by a succession of rapid jerks. This 
appeared to be unaccompanied by any particular distress, 
and when the motion ceased the animallooked about him 
and worked the vibriaste. After a short interval the impulse 
again commenced ; the head was jerked up, and the body 
thrown fonvards and advanced in a state of rigid apaam, as if 
upon tightly stretched vibrating wires. Even the skin was 
implicated in the spasm, and the fur became rough. Al the 
'iOth minvte he was thrown over upon the side in a strong 
convulsion ; the phenomena described in the previous obser- 
vation were repeated, and the breathing was finally arrested 
in a second t«tanic spasm 37 miniiten after the injection. 
The chest was opened 2 minutes after death. The lungs were 
bloodless and collapsed. The right heart greatly distended, 
the left contracted and nearly empty. Both auricles con- 
tracting, the left very faintly 50 times, and the right 200 
times a minute. A slight contraction was occasionally ob- 
served at the base of the left ventricle. 

After relieving the right auricle of a Httle blood, the con- 
tractions fell at once to 120 a minute, and became regular 
and much stronger. The stomach was contracted; the bladder 
empty and contracted ; the vessels of the brain a little full. 

On Man. — I have given codeia hy mouth in the following 
_form ; — 

5> Codeise gr. xij. 

Acidi hydroclJorici Wi i. 
Aqure Jiij. Solve. 
a doses varying from 1 to 4 grains. 

(a) In one patient, George W., aged 17, 2 grains, taken 
f other morning an hour before breakfast, caused slight 
Taction of the pupils, a feeliug of stiffness in the integu- 

snt over the forehead, and occasionally a troublesome itch- 

f of the skin, chiefly affecting the forehead and shoulders. 
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The same doso taten towards bedtime soniL^timea caused 
slight drowsiness, a contraction of the pupil from y" to \" and 
an acceleration of the pulse a few beats. The medicine had 
no marked influence on the epileptic fits for which it wag 
taken. 

{h) Another patient, William W., aged 19, took the same 
mixture in increasing doses. No effects followed untQ the 
dose reached 4 grains. Half an hour aftenvards there was » 
sudden increase in the temperature of the skin, and, to use 
his own words, 'he broke out into a feverish heat.' The 
pulse was sHghtly accelerated, and the pupils contracted; 
and there was considerable giddiness, obliging him to sit 
down for an hour. After continuing about two hours, these 
symptoms passed off. On one occasion he took food at the 
end of three hotirs, but within an hour vomited it, and for 
some honrs afterwards was troubled ivith rumbling and 
griping pain in the belly. On another occasion the symptoms 
were repeated, but the nausea did not end in vomiting, and 
it passed off after two loose stools. 

There was no inclination for sleep on either occasion. 
Given by the mtbcutaneous tissue, somnolency is a more 
prominent effect, but it only occurs in certain individuals. 

Obs. 53.— Samuel M. (see Ohs. 45, p. 164, Ac.) Pulse 74. 
Pupils at light -J", aside \". 

(a) Injected Iffraino/codcta dissolved in mxxiv. of alcohol 
and water. 

After 20 minutea. Pulse unchanged. Felt a little heavy. 
After \ hour. Pulse 68. Pupils -j.'^", aside A". Was drowsy. 
After 2 hmirs. Pulse 64, unchanged. Pupils contracted 
as before. Somnolency passed off. A little heaviness con- 
tinued for the following hour. There were no after-effects. 

The somnolency on thia occasion was insufficient to pro- 
duce sleep. 

(?>) Injected at 7.15 p.k. IJ grain in equal parts of alcohol 
and wat«r, in all tii. xxij. Respiration 19, Urine acid, 
sp. gr. 1026'4. Took a chop and tea at 6 p.m. Skin sweat- 
ing. Temperature 80° Fahr. 

Somnolency came on in j of an hour. 

After 1 hour. Pulse accelerated 15 beats, fuller and 
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[ Btronger. Piipils ^, sidewaja J ; was drowsy, but presented 
^<lio appearance of heaviness. 

After 2,\ h-oun. Pulse accelerated 10 beats of the same 
Ifolume and power as before the injection. Bespiration 18. 
f Pupils as at first hour. Anterior part of the tongue and hard 
I palate a little dry. Had been very drowsy during the last 
I hour, and still continued heavy, gapiah, and sleepy. The 
llooks betokened heaviness, and the membranes of the eye 
' were slightly injected. Skin moist and cool. No nausea. 

Passed, after a prolonged effort, nearly Jij. of urioe sp. gr. 

1024, otherwise resembling that passed before the injection. 

It is probable that the bladder was not completely emptied, 

Walked home, still feeling a little drowsy. Slept well. 
\ No after-effects. 

(c) Injected 2 grains, dissolved in n. xxiv. of alcohol and 
[ -water, into the right arm. Pulse 74. Tongue wet and 
I slean. 

After 1 Jiour, pulse accelerated 8 beats, unchanged. Pupils 
I ^j, sideways ^. Somnolency came on after a quarter of an 
[ hoiu-, and continued, but as yet he had not slept. 

After 2 hours, acceleration of pulse continued. It was 

now slightly increased in volume and power. Had slept for 

half an hour. Felt a little squeamish. 

After 3 hours, pulse accelerated 4 beats, of the same volume 

and power as before the injection. PupUa contracted as 

before, the sclerotic a little injected. Anterior part of the 

tongue dry. The nausea continued for an hour, and was 

iccompanied by general warmth and itching of the skin, 
^especially between the shoulders. Still continued to feel 

drowsy. The somnolency passed off as he walked home. 

There were no after-effects. 

The doses above mentioned were subsequently given in 

combination with atropia. (See Action op Opium and 

Belladonna.) 

Ohs. 54. — John F., aged 57, a strong ablebodied man, 

suffering from sciatica. Injected 1 grain, dissolved in ii\ s. 

water acidulated with acetic acid, by two punctures. The 

only effects were, an acceleration of the pulse 15 beate, with 
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an increase iu the volume and power, and a contraction of 
the pupil from ■} to J. There was no somnolency during the 
2J hours that he remained under observation. 

Obe. 55, — Frederick C, aged 55, an ablebodied but weakly 
man. Pulse 72. Pupils ^. Injected it^ i. of the solution 
nsed in Oha. 54 = J grain. After an hour the pulse was 66 
unchanged, no appreciable contraction of the pupils. There 
waj neither giddiness nor somnolency, nor did these or any 
other effects follow. 

y/ie ^ of a grain of acetate of morphia, used in the same 
way, caused contraction of the pupil from ^ to -^, giddi- 
ness as if be had been drinking spirits, and a little som- 
nolency ; the pulse at the end of an hour was 62 and 
unchanged. 

It appears, from the facts above stated, that the action of 
codeia on man closely agrees with that of morphia. Like 
this substance, it jxJBsesses hypnotic and excitant properties. 
In those who are susceptible of the hypnotic action of opium, 
it induces somnolency when given bj the areolar tissue, in 
doses of 1 or 2 grains. The effects, however, are much more 
transient than those of the other somniferous principles of 
opium ; this was very marked in the case of Samuel ST., in 
whom the effects of morphia, narceine, &c, were always con- 
siderably prolonged. {See 06s. 63, p. 17C, &c.) 

The excitant properties of the drug are indicated in all, 
by the stimulant action upon the heart and motor centres, 
resulting in acceleration of the pulse, contraction of the 
pupils, and derangement of the vagus. Given by the skin, 
2 grains are equivalent at most, and in those who are easily 
influenced by a soporific, to | of a grain of morphia. 

By the stomach larger doses are required, but it appears 
that these may be often objectionable, on account of their 
tendency to cause gastro-intestinal disturbance. 

Codeia is prescribed in tlie French Codex, in the form of 
syrup, in doses varying from the 0'15 to the O'O of a grain. 
As a medicine it appears to have no advantage over morphia, 
but rather the contrary. It cannot, therefore, be recom- 
mended as a useful or desirable addition to our Materia 
Medica. 
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VI. THEBAIA or PAHAMOKPHIA.— For specuneus of this 
I alkaloid I am indebted to Messrs. Morson and Son, and 
] Messrs. T, and H. Smith. 

Characters, — Minute, colourless, rectangular plates or 

I prisms, soluble in about 45 parts of alcohol. More soluble 

I in tether, and still more soluble in chloroform, and separating 

I from these solvents in silvery crystals of the original form. 

I Terms with cold Bulphuric a«id a deep orange-red solution, 

I Boon losing the orange tinge, and becoming blood-red. 

Heated, the mixture rapidly decolorises, and then begins to 

assume a neutral tint, which deepens until the thick fluid 

is nearly black, as in the third stage of meconine and crypt- 

opia. Thrown into water and treated with ammonia, a. 

[ Eiimilar amorphous brown precipitate is formed {see p. 157). 

Physiological action. — The tetanic action of this alkaloid 

B well known. The following will serve as illustrations : — 

Oi the Dog. — Obs. 56. — (a) Injected 1 grain, dissolved in 

' mxlviij. of alcohol, by two punctures beneath the skin of the 

brown bitch (see Ohs. 49, p. 170). 

Besides a little panting within the first hour, there were 

no appreciable effects. The pulse, pupils, and tongue re- 

I nained unchanged. After 4J hours, she hesitated to follow 

I me down some steep Btnirs, and on taking her up I noticed 

, that the muscles generally were rigid. She ran and jumped 

well, however, and took food at this time, and was afterwards 

naturally lively, and there were no after-effects. 

(fc) The next day I injected 2 graitia dissolved in irixsiv. 

L water by the aid of 2 drops of acetic acid. During the first 

llialf-hour there was a little panting at intervals. 

r After 35 minutes. No change in pulse or pupils. She 

lay quietly in the usual condition, jumped up when called, 

and wagged the tail, but walked rather stiflBy with the 

hind-legs. 

After 45 mi^mteg she got up, but immediately fell over 
Ion the side in a convulsion, which instantly passed into 
I ligid and universal spasm ; the body being arched backwards, 
tiie chest and abdomen fixed, and the legs stiffly extended 
I T)efore and behind ; the ears were erect, the eyelids drawn 
E liackwards, the eyeballs fixed, and the pupils unchanged ; 
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the mouth was open, and the tongue protruded ; tlie heart's 
action greatly accelerated, the systoles numhering between 
200 and 300. Such was the intensity of the rigor that the 
stiffened and motionless body could be held straight out by 
one of the hind-legs. 

At the end of a minute the action of the heart had nearly 
ceased, and the tongue was purple. After keeping up arti- 
ficial respiration for six minutes, the pulse was restored full 
and strong, and numbering 200, and the tongue recovered its 
rosy hue ; and at the end of this time the breathing was also' 
restored, and consisted of rapid but regular panting move- 
ments. The animal appeared now to have recovered ; hut 
after two or three minutes, the whole body was again fixed 
with intense cramp, and the respiratory and all other move- 
ments were effaced, and again the heart had wellnigh 
stopped, and the tongue had become piu^le. The breathing 
was again restored by strong and rapid compressions of the 
chest-wall, and the dog was so far recovered as to be able to 
stand on the rigidly-extended legs, and to walk very stiffly a 
few paces ; the respiration panting, aa after a hard run, and 
the pulse 300. 

In the course of 2 or 3 minutes she again fell over on the 
side, in another opisthot«nous spasm. After keeping up 
artificial respiration for five minutes, the breathing was re- 
stored. The relaxation of tlie spasm was but of short dura- 
tion ; two or three rigid jerks of the limbs preceded another 
violent cramp like the former. The respiration was again 
suspended, and the pulsations of the heart became rapidly 
slower ; the mouth was now closed and the jaws locked, and 
the chest so rigidly fixed that it was with difficulty that I 
could compress it, and cause a little air to pass through 
the nostrils. The chest became extremely collapsed, and the 
heart's action ceased to be felt; the eyes were widely open 
atiU, and the pupils dilated ; then the spasm ceased, and left 
tlie lifeless body flaccid, | of an hour afV«r the administra- 
tion of the poison. Excepting at the times when the 
breathing was arrested, consciousness was preserved, and in 
the intervals the seusibility was greatly increased : upon the 
approach of a finger the animal immediately closed the eyes. 
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and the legs were instantly withdrawn from the lightest 
touch. The external temperature was SO'' Fahr. ; rigor 
mortis came on very goon, and was strong. 

The bodj waa not examined until five hours after death. 
I The lungs were collapsed behind the heart, non-erepitant, 
and of the colour and consistence of fostal lung. The right 
heart was greatly distended with very dark venous blood ; 
the left heart was contracted, and nearly empty. The sto- 
mach, intestines, and bladder were empty and contracted. 

06s. 57. — Biii. of the solution used in the last experiment, 
= \ of a grain, was injected beneath the akin of the beagle 
\ (see Obs, 50, p. 171, &c,), the bowels and bladder having been 
I freely relieved half an hour previously. A quarter of an hour 
After the injection he passed a large quantity of fteees again, 
I together with urine, and immediately afterwards vomited, 
f and then lay down and became quiet, occasionally hanging 
I out the tongue and panting. 

After half an hour, he seemed distressed and lay on one 
j Bide, with quick panting breathing — the mouth and eyes 
I closed, and the head thrown baek ; the disengaged hind-leg 
[TTas occasionally twitched, and the toes and claws were 
I frequently extended ; now and then there was an audible 
r attempt to swallow, as if there was some irritation of the 
I (Bsophagus. When called he got up and came to me, and 
I then went back and threw himself down with the muzzle ou 
I the floor, and as he thus lay the head was occasiomilly 
I twitched from side to side. He was restless, and often 
I changed posture. The breathing was panting, 120 and re- 
Igular; the pulse 160 regular, rather weak. 

After 1 hmtr, coutiuued in the same state, but seemed rather 

I deepy, lying with the head raised up, and the eyes half-closed ; 

r the muscles of the neck, the eyelids, the nose, and the legs, 

one or other, were almost constantly twitched ; and once the 

whole body was simultaneously twitched and raised a few 

inches from the ground with a sudden jerk. Respiration in 

a succession of pants, which gradually decreased in rapidity 

I and force until again renewed. Still appeared dozy, but got 

\ up when anyone came into the room. 

Aftfr IJ hour, appeared to have lost all distress, and 
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continueil to lie down quietly. Keapiration 24, regular. Pulse 
104, regular, occasionally accelerated a beat at the end of 
inspiration. The muscles, and especially the half-closed eye- 
lids, were still affected with slight twitches, and during in- 
spiration the hind-legs and lower part of the abdomen were 
jerked inwards. 

After 2J Jwurs seemed quite recovered, and was moderately 
lively and plaj-ful. Pulse 120, regular. Nose a little dry. 
Lapped water. 

After 3 J hours, recovery perfect; was full of animation 
and ate a large quantity of meat voraciously. There were no 
after-effects. 

On the Mouse. — Obs. 58. — A little of the acetous solution 
(=-j>j of a grain) was injected beneath the ekiu of an adult 
active mouse. The animal was dead and flaccid tlnree minutes 
after, death resulting from arrest of the breathing, but with- 
out outward indication of convulsion or spasm. Rigor mortis 
was strong after a few minutes. 

Obe. 59. — Injected a quantity of the same solution {=-^ of 
a grain) beneath the skin of another fuU-sized vigorous mouse. 

He continued, as usual, prying and walking about actively 
for ilie next four minutes, when he was seized with a violent 
rigor. The limbs were thrown into the most rapid vibratile 
action which it is possible to conceive, whereby the little 
animal was jumped upwardn ; and by the occasional but in- 
visible contact of the extended toes with the ground, he was 
kept nearly half a minute suspended in the air. Then he 
fell over on the side, and while the head was forcibly bent 
downwards to the chest, the body was extended and fixed 
with cramp ; the respiratory movements were arrested, and 
the eyelids closed. When the spasm relaxed the eyelids 
again separated, but the animal was flaccid and dead. 

The chest was opened within two minutes, and, as in all 
the other animals killed by the constituents of opium, the 
lungs were collapsed and bloodless, the right heart distended 
■with black blood, and the left empty and contracted. Con- 
tractions still affected the right cavities, and continued for 
some time. 

It thus appears that thebaia acts almost exclusively on 
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■ the motor centrea, induciug in them that highest degree of 
I excitement which reaults in cramp, and which is only fatal 
lio life because it arrests the respiratory movements. Directly, 
1 the poison has no action on the heart; and so long as the 
I excitant action is moderate, only acceleration of the breath- 
1 ing and some distress from over-excitement of the vagus, 
I together with general muscular twitches, result. 

In Obs, 67 a hypnotic effect was certainly observable, but 
I it was very faint. 

Unlike the soporific constituents of opium, the action of 
thehaia is comparatively transient. The dog in Obs. 57 had 
completely recovered from its influence after 3^ hours ; but 
the effect of an equivalent dose of morphia, meconine, Ac, 
upon the same animal, continues for many hours. In this 
, respect, as well as some others, thebaia agrees with codeia. 
Having completed my examination of the active consti- 
tuents of opium individually, and regardless for the time of 
more general considerations, deduced such conclusions 
respecting the action of each as seemed to be required by 
the facts, I wiU now devote a little space to the brief study 
of these substances collectively. We shall thus be able to 
judge how far the partial conclusions already formed accord 
with those which may be inferred from a more comprehen- 
sive view of the subject. 

The constituents of opium resemble the members of a 

I iamily group who, having no feature or character that is not 

' common to the whole, are as individuals alone characterised 

by the manner in which these common features are blended, 

or by the prominence which some one obtains over the 

I others — we fail to recognise in any one of them a character 

that is not common to all. In our survey of the action of 

these constituents we have been able to detect only two effects 

— a soporific, and an excitant. In morphia we have seen 

these associated, equally or disproportionately, according to 

the quality of the nervous system subjected to its action. We 

have concluded that narceine and meconine are devoid of 

any excitant action, and this is doubtless true of the facts 

adduced; but if our observations on morphia had beeu limited 

to doses which produce a soporific effect no greater than 
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that wliich followed the large&t doaea of narceine and me- 
coniue given in those observu-tiona, we should have con- 
cluded, with as much reason, that morphia was devoid of 
excitant properties. In reference to narceine we must not 
lose sight of the fact that its characters, like those of silica, 
are masked hy insolubility, and that it is on this account in- 
capable of that rapidity and intensity of action which the 
more soluble constituents are free to exercise. The feebler 
action of these substances, indeed, appears to be directly 
proportionate to their insolubility. Note 1 of the Appendix 
refers to an observation wliich goes far to prove that when 
given in large doses, meconine is really capable of producing 
convulsive action. Physiologically, narceine and meconine 
may be regarded as insoluble forms of morphia. 

At present, therefore, I think we must hesitate to con- 
clude that narceine and meconine are devoid of an action 
which is 80 eminently characteristic of the other members 
of the group. Their hj-pnotie effect, moreover, is compa- 
ratively speaking so feeble, that if our observatious had been 
confined to one class of individuals, we might have concluded 
that they were devoid of this property also. 

Facts referred to below, respecting the action of crypt- 
opia on the dog and mouse respectively, give still greater 
force to these considerations. Turning to thebaia, we find its 
BOporific effect is so very slight, in comparison of its excitant 
action, as to be wholly disr^igarded by some observers. On 
comparing, however, Obs. 67, 29, and 37, we find that j of a 
grain of thebaia exercises a more decided hypnotic action 
than 5 grains of narceine or 2 grains of meconine. Still, it 
is true that in this member of the group the common fea- 
tures are so unequally developed that one-hall" of them — the 
hypnotic action — is very easily overlooked. 

Codeia is the natural associate of both morphia and 
thebaia, and occupying a mid-place between them, the three 
are linked together in a natural order of succession. As an 
excitant, codeia is stronger than morphia and weaker than 
thebaia ; as a hypnotic, it is stronger than thebaia and weaker 
than morphia. This relationship receives full illustration 
in the action of the three substances on the mouse. 
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Cryptopia ia in every way a remarkable body, and if we did 

Lnot >uow ita connections, we should hardly recognise them 

[ by ita effects ; and yet an attentive consideration of its action 

will ahow that it has no property which is not common to 

I the other members of the group to which it belongs. 

Contraction of the pupils is so constant and decided a 
I result of the action of opium upon man, that the discovery 
of an Ewjtive dilating power in one of its constituents ia ex- 
.tromely interesting. I have shown that morphia dilates the 
pupil in the horse ; and from my obaervations of its effect 
upon the sympathetic and spinal nervous syatems, I have 
f concluded that the contraction or dilatation of the pupil ia a 
I mere accidental result of the shorter or longer distance be- 
I tween the centre of the third nerve and that of the ganglion 
I which supplies sympathetic fibres to the iris, and the iris 
I itself. The dilating effect of cryptopia still further illus- 
trates the insignificance of tlie contraction of the pupil as a 
j mark of a difference of effect in the action of opium on the 
' aeveral parts of the nervous system. The individual in 
I -whom the dilating action of cryptopia was noticed, invaii- 
ably e:cperienced speedy and long -continued contraction of 
I the pupil under the infiuence of either morphia or codeia. As 
a further illustration of this effect, and of the action of a still 
I larger dose of crj'ptopia than that under which the phenome- 
\ non was first observed, I wUl a^Id the following. 

Obs. 60, on the same individual, Samuel M, A week after 
the lost dose (see p. 1G4), IJ grain, dissolved, by the aid of 
TT^^ jss. acetic acid, in rnxxij. of water, was injected into the 
I arm. Pulse 66. Respiration 18. Pupils at light -J-; side- 
ways J. Somnolency came on at the fifth minute. 

After I hoar. Pulse 64, unchanged. Respiration 19, re- 
gular. Pupils veiy slightly dilated. Had continued to feel 
very sleepy and comfortable. Yawned now and then. 

After IJ honr. Pulse 64, unchanged. Respiration 18-19, 
\ Tegular. Pupils at light, ^ nearly ; sideways, | nearly. Had 
been sleeping tranquilly, now and then muttering a little. 

After 2 hours, was atill sleepy, but the effect was passing 
off. Pulse 64, a trifle fuller and stronger (?). Respiration 
20, regular. Pupils at light, J ; sideways, {. 
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Afier 2j kmtrs, somnolency nearly passed off. Pulge 60, 
regular, of the same volume and power as before the injection. 
Beapiration 21, regular. Pupils remained dilated, as at 2 
hours. Felt very comfortable , and still somewhat sleepy ; there 
was no heat of skin, flushing of face, or injection of the con- 
junctiva throughout, nor a trace of twitching. A stimulant 
effect upon the respiratory movements was observable as on 
previous occaaione. The hypnotic effect was equal to about 
^ of a grain ofacetate of morphia administered the same way. 
Somnolency continued throughout the following day. 

The escitant action of cryptopia is a feature of much in- 
terest. Generally, it serves to illustrate the connection which 
subsists between cerebral and motor excitement, between 
mere intellectual excitement and convulsion. I have con- 
cluded that the extraordinary excitement of motion (see Oba. 
40, p IS9), was the result of illusions ; but there is much in 
the character of the actions that resembles chorea, and per- 
haps it would be nearer the truth to say that cryptopia pro- 
duces general chorea, affecting both the intelligence and the 
movements. 

There is a remarkable uniformity in the character of tho 
mental excitement and that of the actions of the body. 
Without loss of intelligence the animal is wholly absorbed 
by his illusions, and is urged by them into movements which 
are so far voluntary, that when the illusions are dispelled, 
by diverting the attention, the movements are for the time 



Illusions are a frequent result of the action of opium on 
an excitable brain, and the waking dream of the dog is a 
very closely-related phenomenon. At its height the mental 
excitement produced by cryptopia almost amounts to the 
positive delirium which in some indiriduals follows a large 
dose of morphia (see p. 102). The muscular movements, on 
the other hand, which at first are under the control of tho 
animal, rise to such a degree of intensity that they overpass 
the limit of voluntary action, and become convulsive and 
even tetanic, when there is no difference between the action 
of cryptopia and thebaia. Cryptopia also teaches us another 
important fact — viz., that the same medicine may produce 
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Lctly opposite effects in different animals. The mouse, 
we have seen, ia exquisitely aensitive to the excitant action, 
not only of thebaia and codeia, but of morphia itself, which 
indeed, in moderate doses, iaila to produce any other effect. 
Yet, of all the congtituents of opium, there is none which 
produces a more ready, decided, and simple hypnotic effect on 
thia animal than cryptopia. I have given it to five different 
mice; three of the animals died — one after 15 minutes, a 
second after 2 hours, and a third after 2^ hours — and two 
recovered. In only one of these waa there any tendency to 
convulsive movement observed, and this was indicated by 
slight occasional twitches only of the head and tail during 
the last ten minutes of life. 

To sum up briefly what has been said, two effects only are 
observable in the action of opium, and these are traceable, in 
various degrees of development, in each of its constituenta. 
And, taken as a whole, these bodies form a natural series con- 
nected in the following order : morphia and its feeble asso- 
ciates meconine and narceine, cryptopia, codeia, and thebaia 
— the first and last member representing the common cha- 
racters, hypnosis and convulsion in their highest degree of 
development. 

The action of opium being thus reduced to its simplest 
terms — hypnosis and convulsion, we have yet to consider the 
connection which throughout we have seen to subsist between 
these two apparently opposite effects. 

That which first strongly arrests the attention is the in- 
variable association of the two ; and, secondly, their apparent 
convertibility the one into the other ; thirdly, we have seen 
in cryptopia that a variation of the one effect ia attended by 
a corresponding variation in the other. 

An attentive consideration of these facts will lead, I think, 
to the conclusion that the action of opium and each of its 
constituents is simple, and that the effects which flow from 
this action are simple or compound, according to the quality 
of the nervous system in different individuals ; or in the 
same individual, according as one portion of the nervous 
system ia more readily impressed than the other. What, 
then, is this simple action ? One of intense stimulation of 
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the whole nervous eyetem, I believe. The maiimum effect 
upon tlie brain is a paralysis of the conilnctiug fibres be- 
tween the organs of sense and the brain on tlie one hand, 
and between the ideational centres of the brain itaelf on the 
other. 

The impressions excited in the intellectual part of the 
brain being, like the rapid intermittences of a powerful gal- 
vanic current, sufficiently powerful to paralyse the condiictors, 
narcotism is the result. In lesser degrees of cerebral excite- 
ment currents are allowed to pass, but they are too feeble 
to excite the imagination, and hj-pnosis is the simple effect. 

In some individuals the impulses are irregular, the whole 
brain is thrown into disorder, and every vaiiety of stupor, 
delirium, and delusion may result. 

Applying the same explanation to the effects of the drug 
upon the motor centres, mutatis mutandis, precisely the same 
phenomena result. In their maximum degree of excite- 
ment paralysis ensues, and accompanies the corresponding 
condition of the cerebrum — namely, narcotism. 

A lesser degree of excitement is manifested in the convtil- 
sive twitches and cramp which affect the muscles of the 
trunk, and in the restlessness of the half-paralysed extre- 
mities ; and this condition, it is to be observed, is associated 
with more or less active delirium or stupor, indicating a 
similar obstruction of the ideational conductors. 

The weakest degree of excitement of all is in the tetanus 
produced by thebaia ; the excitations produced by this sub- 
stance are insufficient to paralyse or even obstruct the con- 
ductors, and they pass off to the most distant parts of the 
body as rapidly as they are generated. This condition of 
the motor centres is also attended by a corresponding condi- 
tion of the brain, the intelligence being perfectly preserved, 
and the sensory impressions intensely acute — the animal 
shrinking &om the slightest touch, or motion of the air. 

We are thus unexpectedly brought face to face with the 
conclusion, that whereas all the constituents of opium are 
endowed with the same excitant action, the particular one 
which appears to possess tLe greatest shure is that which ia 
really possessed of least, and that its fatal effects are merely 
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accidental, and the result of the greater facility with which 
the weaker impulses generated by its action are carried to 
the muaclea of the chest in common with those of the rest of 
the body, K this be the true view of the action of thebaia, 
it should follow that morphia is ita appropriate antidote, be- 
cause, according to the tlieory, it should intensify its excitant 
effects to such a degree that the impressions could no longer 
pass to the muscles. The corahined action of thebaia and 
morphia is illustrated in the following ; — 

Obe. 61.— Injected fof agrain of the thebaia used in 06s.S7, 
p. 181, mixed with ^ a grain of acetate of morphia, and dis- 
solved, by the aid of a drop of acetic acid, beneath the akin of 
the same beagle. Vomiting and defecation commenced after 
three minutes, and recurred at intervals, with retehing and 
tenesmus for the next half-hour, until only frothy mucus from 
the stomach, and bright orange-coloured jellylike mucua 
from the bowels, were voided. 

After 5 minutes, and at short intervals, there was slight 
panting, which increased during the next 24 minutes, when 
it finally ceased. The respirations were 48, gradually de- 
creasing during the next hour to 32, and then, as the effects 
of the thebaia passed off, rapidly falling to 12. Up to the 
end of the first h&iir there were no perceptible thoracic move- 
ments ; the breathing was in-egular, and apparently wholly 
diaphragmatic, consisting sometimes of short easy pants of 
the flanks, but chiefly of slow, resisting, unequal, and irregular 
contractions, accompanied by a prolonged audible expiration, 
often attended by a faint subdued whine. The inspirations 
were equally laboured, and sometimes accompanied by a 
whistling through the nostrils. Muaciilar twitchings com- 
menced at the 24(/i minute, and continued until 2^ houra 
after the injection, when — having previously decreased in 
degree and frequency — they ceased entirely. The respira- 
tions fell at the same time to 12 a minute, and the dog 
became more restless. The pulse throughout ranged from 
70 to 80 ; it was weak and regular so long as the reapira- 
tions were quick, but manifested the respiratory character aa 
soon as they became slow. 

'itb regard to the main point of the enquiry — the effect 
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of morphia in restraining the convulBiTe action of thebaiar^ 
it appeared, generally, that the action of the hitter took place 
just as if no morphia had been given ; the only difFereno© 
between the effect in this experiment and that recorded 
p. 181 being, that the somnolency during the first 2^ hours 
was greater on this last occasion. On a little closer obser- 
vatiou, however, it will appear that the excitant effect on the 
respiration was considerably shortened, and the musciilar 
twitchings were certainly less severe; they continned, how- 
ever, as long in the one caae as the other. 

As to the influence of the thebaia on the action of the 
morphia, on referring to Obs. 13, p. 112, it will be seen that 
the same dose of morphia alone was followed by decided 
hypnotic effects. But in the present experiment there waa 
certainly a stronger tendency to sleep during the 2J hours 
that the influence of the thebaia remained ; and but for the 
twitehings during the first part of the time, and the restless- 
ness which increased as the effect of the thebaia wore oflF 
subsequently, the animal would have slept soundly in the 
intervals, when the eyes were closed, and the nodding head 
sunk from time to time upon the floor. 

I conclude from these eiperimentfl that morphia does, to 
a slight degree, diminish the convulsive action of thebaia, 
and that thebaia, on the other hand, increaaes the hypnotic 
efibct of morphia — both of which conclusions show that 
there is some truth in the theory which I have advanced 
above. I think, however, that the facta adduced prove, that 
this theory is insufficient to account altogether for the 
different effects, individually and relatively, of the several 
constituents of opium, and it will be necessary to seek some 
additional explanation. The best that I can offer is, that 
each constituent excites impressions of a certain degree of 
intensity and rapidity, and that these are to some extent in- 
dependent of those excited by the others in the same nervouB 
centres. But this question will be considered a little further 
on. To retnm to the general effects of opium. 

In the stoge of narcotism and paralysis, the spinal cord, as 
usual, escapes for a time, and only manifests a slowly increas- 
ing depression of function. 
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Slight biudronces to the transmisBion of impressioiiB in 
the brain, or in the motor system generally, producing a 
little delirium, cramp, or twitching, are of little importance ; 
but when the same difficulties aflfect the conductora of motor 
irapresaiona to the reapiratory apparatus, tbey become at 
once Bu source of extreme distress, or of actual danger {see 
p. 123). 

All the thoracic disturbances which result from the use of 
opiiim may be traced to these effects upon the vagus, the 
phrenic and the other respiratory nerves. Their conductivity 
is deranged and diminished ; strong impulses pass irregularly, 
and with temporary intermissions ; and the muscular parte 
are maintained in a condition of slight cramp, or there is a 
continual alternation of partial paralysis and cramp — the 
intensity of the latter being low, so as to be easily overcome 
in a measure by the endeavour to relieve the urgent feelings 
of distress. 

The respiratory function being thus directly depressed, 
blood accumulates iu the right heart, and its contractions 
are enfeebled. Sufficient evidence has been adduced to show 
that the heart, after the prolonged action of opium, is merely 
in a condition of restraint, the stimulant action upon the 
sympathetic being sufficient, ao long as there is no great 
impediment to the flow of blood through the lungs, to 
maintain it in a state of vigorous contraction. (See Ohs. 4, 
pp. 103, 119, &c.) 

Having now freely discussed the general action of opium, 
■6 may again be allowed to enquire how it is that morphia 

id other constituents of opium produce such opposite effects 
^npou different individuals. 

Nerve-force, if it be not mere electricity, is regulated by 
■the same laws. The nerves, we know, are simply conductors, 
and conduction is effected by molecular changes, which 
doubtless vary in their rapidity and polar intensity in differ- 
ent individuals. 

There are some in whom the molecular changes — or, in 
other words, the conduction — is extremely rapid. These 
people think and act with great rapidity; they are easily 
impressed, and as easily exhausted. 
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There are others, in whom the conduction is effected more 
slowly. These people are not easily impressed ; tliey are 
capable of excitement us intense as that manifested in the 
former class, but its accession is more gradual ; a greater 
force is required to produce an equal effect in the two classes 
of individuals. 

In the latter class, stronger impressions are required to 
excite and sustain the molecular changes, while at the same 
time there is a greater capacity of endurance. 

In the first class, morphia, rapidly arouses these molecular 
changes, until the polarity becoming too intense, the inter- 
mittences are irregular, and the conductors become exhausted, 
OS is manifested by delirium, cramp, or convulsive move- 
ments. 

In the other class the stimulation is readily borne, and 
after moderate doses the individual sleeps tranquilly, and the 
rate and force of the pulse are increased. 

If this view of the effects of morphia and the action of 
the nerves be correct, we have a ready explanation of the 
fact, that the same medicine produces convulsion in one in- 
dividual, and tranquil sleep in another. 

"We have seen that cr)'ptopia throws one animal into eon- 
Tulsions, and acts as a pure hypnotic to another ; it is not 
nnreasonable therefore to suppose that there may be nervous 
systems which are able, in like manner, to convert a large 
portion, if not all, of the impressions excited by thebaia into 
soporific effects. 

The action of the several alkaloids of opium in combina- 
tion with belladonna, and the treatment of poisoning by 
opium, will receive full consideration in Chapter YI. 
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CHAPTER V. 

Of late years, and since its active principle Las come into 
general use, belladonna liaa engaged a large share of atten- 
tion; and so mnch that is at variance has been written con- 
cerning its physiological action, that in treating of the 
subject there is risk of falling into controversy. In present- 
ing a statement of my own observations, I shall avoid all 
mmecessary departure from matters of fact, and shall only 
refer to the conclusions of other investigators when I find 
my own observations at variance with them. 

My labours have been directed to ascertain the effecte of 
belladonna on the body in medicinal doses, with a view t« 
its rational employment in disease. Its influence in poison- 
ous doses will engage our attention only incidentally, or by 
way of illustration. I shall commence with a description of 
the effects of the medicine on the horse, the dog, and on 
man in increasing doses ; in the second place, I shall 
endeavour to interpret the several phenomena presented 
during its action; and, thirdly, I shall try to apply the 
knowledge thus obtained to the relief of those morbid con- 
ditions to which it seems adapted. 

Fhysiolo^c&I Action. — In the following observations ths 
same sample of sulphate of atropia was invariably employed. 
Its action is so fully illustrated that it is unnecessarj' to give 
its physical and chemical characters. 

Oil Ute ITorae. — The effects of belladonna on this animal 
chiefly consist in cardiac and mental excitement. The 
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following observationa illastrate the action of increasing 
doses of sTilpliate of atropia given by the subcutaneous tissue. 
The grey horse and brown colt referred to are the subjects 
otOht. 1-3, p. 100 et Beq. 

Ohs. 62. — Effectg of j'j of a grain (a) on the grey horse. 
Pulse 30 to 36. 

After 35 minutes an acceleration of the pulse 10 beats, 
considerable dilatation of the pupils, slight dryness of the 
anterior part of the tongue. 

After 1 hour the pulse, stronger and fuller, attained a 
maxinium acceleration of 28 beats ; only a very narrow 
margin of iris visible ; tongue and mouth generally dryish. 
The pupils returned nearly to their original size fifteen 
minutes afterwards. 

Afler 1^ liour the maximum acceleration of the pulse and 
the dryness of the mouth still continued. 

The symptoms had entirely passed off 2 hmirs after the 
dose, except an increase of the pulse 6 beats, which still 
existed at the end of the third hour. 

Q>) The effect on the pulse of the brown colt was slighter. 
Poise 86 to 40. 

At the e>nd of 35 minutes the acceleration was 4 beats; 
at the end of 1 hour, 10 beats; and a few minutes after- 
wards the maximum 16 was reached, and continued for 
an hour. Dilatation of the pupils commenced at the thirty- 
fifth minute, attained the maximum at the end of an hour, 
but soon yielded ; 1| hour after the injection, the pupils had 
nearly returned to their usual size. 

At the end of the third hour the pulse was still accelerated 
8 beats, but the other effects disappeared at the end of the 
second hour. 

(<-) In a chestnut pony (pulse 3*2), the maximtun accele- 
ration occurred at the end of 1^ ho^tr, and amounted to 26 
beats. At the end of 2 hours the increase was 22 beats, and at 
the end of 3 hours, 14. The maximum dilatation of the pupils 
and dryness of the mouth were observed at the end of the 
first hour; twenty minutes later on, both these effects had 
disappeared ; but an hour afterwards, the pupils were ag^n 
slightly dilated, and the mouth was a little drj-. 
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te general effect -was calming, and affected all three 
animals alike, and they were dull and quiet. There was no 
previous restlessness, no subsequent sleepiness, nor any de- 
ided effect upon the excretions. 
06s. 63. — Effects of J of a grain. 

(a) On the grey horse: — 

After 17 minutes. An acceleration of the pulse 24 beats. 

After 35 mimites, A maximum increase of 34 beats, the 
mouth dry, pupils fully dilated. 

After 2J Itours. Pulse full and compressible, accelerated 
20 beats ; mouth quite moist ; iridial margin not quite so 
narrow. 

After h\ hours. Pulse reduced to its normal rate {36), but 

Her and softer than before the injection. Mouth clean and 
wet. Was eating. 

[b] In the brown colt, at the times above stated, the 
acceleration was 18, 40, 20, and 12 beats respectively. At 
5J hours the only remaining effect was the increase of the 
pulse. As occurred with the other animal, the symptoms 
— complete dilatation of the pupils and dryness of the 
mouth — were fully developed 35 minutiM after the injection. 

,t 2^ hours the pupils had nearly returned to their ordinary 

[mens ions. 

{c) In a third animal the maximum acceleration of the 
pulse amounted to 44 beats. At the ewrf of 5^ hours the only 
remaining effect was an increase of the pulse 12 beats, as in 
the colt. 

The geuefal effect upon these three animals was the same. 
la the tenth to the twenty -fifth minute there was slight 
restlessness, caused apparently by dryness of the mouth, for 
the tongue was frequently rolled about. As soon as the 
symptoms were fully developed, the animals became dull and 
quiet, and remained so for about four hours. Each animal 
staled copiously twice or thrice during the 5J hours. 

Obs. 64. — Effects of \ of a gra in on the brown colt. Had just 
dunged, and the reaction of the intestinal mucus was neutral. 

After 12 minutes. Pulse 66, having attained a maximum 
acceleration of 18 beats. Pupils slightly dilated. Gaped 
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much, and rolled the tongue in an nneaey maimer about the 
dry mouth. 

After i an hour. Pulse still 56, alightly irregular. Pupils 
almost fully dilated. Tongue and lips completely dry; the 
latter glazed, the former rough and cracked. 

At the end of an hour the pupils were fully dilated. 

The maximum effects upon the pulse, pupils, and mouth 
continued unabated to the end of the tldrd hour. 

At the end of the sitth hoar th.e pulse was still 56; the pupils 
were only moderately dilated, and the mouth was moist. 

At the eighteenth hour the pulse was small and soft, and 
accelerated 4 beats. Had voided one large mass of dung, 
rather dark-coloured, and moist«r than uatural from the 
presence of an increased quantity of mucus, the reaction of 
which was acid. There was one separate mass of this mucus 
the size of a florin. Appetite good. The general effect was 
quieting, and the animal remained still and dull. 

Oba. 65. — Effects of ^ a grain on the grey horse. Pulse SO. 
Had just passed dung of an acid reaction. 

At the twelfth mimite the pupils suddenly and completely 
dilated as I was examining them ; the pulse at the saiae 
time obtained a maximum acceleration of 42 beats ; the 
mouth was drying. 

After 20 minutes the pulse was soft and full, and four beats 
less (68). The month was only dryish. 

After an hour the pulse was still 68, of diminished volume, 
and very soft ; the lips, mouth, and tongue quite dry. Had 
gaped occasionally, and remained very quiet and dull. 

After 3 hours. The pulse 68, and compressible ; the mouth 
parched, and there was considerable nervousness. 

After 6 hours. Pulse still K8, but so weak and compres' 
sible that it was counted with diiBculty. Pupils fially dilatecl, 
and a bright red glare was reflected from the fundus of the 
eye; conjnnctivse of a bi-ight crimson colour; mouth moistened 
with a creamy secretion ; tongue white. For an hour pre- 
viously the horse had been restless, and now there was m 
moderate amount of delirium ; a touch made the muscleB 
quiver, and he was startled by the least noiae, and jerked thA 
head backwards on moving, aa if he misjudged distances 
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and when startled he became reetlees. During Die n-ext fiyiir 
hours the effect gradually wore off. At the eighteenth hour 
the pulse was 36 — six beats more than before the injection — 
very soft and weat. Month wet and healthy. Pupils r.on- 
trficted as before the injection. Had passed a softer and 
more copious stool than usual, and the reaction was rather 
strongly acid. Appetite good, but the animal was tired and 
g apish. 

Urine was frequently voided during the action of this and 
the previous dose. 

Obs. 66. — Tlie effect of two grains on the grey horse. After 
S minutes pulse accelerated 35 beats, but weaker. Pupils 

ly dilated ; mouth completely dry. Yawned and remained 

try quiet. 

After 20 minutet the pulse attained its maximum ac- 
celeration of 37 beats ; restlessness and nervousness set in, 
and the membranes of the eye were strongly injected. 

After one hour the muscles were very tremulous, the rest- 
lessness was considerable, and the animal was evidently par- 
tially blind, ajid apparently under the influence of illusions ; 
for he not only misjudged distances, but with the ears pricked 
forwards, and the head raised and retracted, he continually 
jerked it backwards. 

After If hour there was occasional hiccup, twitching of 
lie intercostal muscles, and quivering of the pannuscorium. 
The restlessness increased at intervals, and the animal 
started at the least sound or touch ; but when the head was 
gently held, it gave him support and confidence, and he 
became quieter. Pulse as at 20 minutes. He continued in 
this condition for the next fourteen hours, towards the close 
of which time the restlessness and other symptoms abated, 
but the pupils remained folly dilated for the next twenty- 
four hours. 

During the action of the medicine urine was frequently 
■toided. 

By the mouth, Jj- =480 grains of either the vacuum extract, 
the powdered leaves, or root ; or 4 grains of sulphate of 
atropia given in a pint of water, produced no more effect 
than the t^ of a grain of the latter introduced by the skin. 
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Conditsions. — In the horae, belladonna causes — 

1. PowerM stimulation of the heart, the maximum effects 
following doses which are insufficient to produce nervous- 
nesg. In large doses the maximum acceleration is often 
leas, and the force of the heart's action and tone of the i 
bloodvessels is always diminished. 

2. The action of moderate dosea on tlie cerebro-spinal 
nervous sysfcem results in a general quieting effect. Lorga 
doses cause undue sensibility to external inipreasions, a 
slight noise or a touch causing a start or a ti-emorj the 
hearing becomes excessively acuto, vision is obscured, but the 
impressions conveyed by the eyes are acutely perceived. 

Wakefulness and slight restlessness are the results of the 
prolonged action of large doses. Injection of the menibranea 
of the brain, as indicated by the effect on the sclerotic and 
conjunctivte, accompany this condition. 

3. The lUTuary function is excited, and generally the quan- 
tity of urine is increased. The mucous secretions of the 
alimentary canal and the bile are slightly increased. The 
skin appears to be unaffected. 

4. No appreciable effects on the respiration are observable. [ 



On the Dog. — Intense stimulation of the heart, accom- 
panied by dilatation of the pupil and dryness of the mouth, 
is the most prominent effect of the action of belladonna on 
this animal. 

Obg. 67.— {a) Effects of -^ of a grain on the bitch (see Obg. 
66, p. 179, &c.}. Pulse 120. Pupils i" at the light. Secre- 
tion of the mouth and conjunctiva freely alkaline. Urine 
acid. 

AJlffr 14 minutes. Pulse 300, regular and strong; car- 
diac systoles felt through the chest-walls witL unusual dis- 
tiuctness. Pupils ^, completely dilat«d towards darker side 
of room. Nose, lips, month, and tongue all dry ; the little ■ 
moisture on the floor of the mouth alkaline. After half ' 
an hour, pulse 260 ; after an hmir, 230. Mouth not quite 
so dry; secretion alkaline. Voided a little alkaline urine. 
After IJ hour, pulse 168 ; mouth moist ; begged for food, and 
ate it readily. After 2^ A<wrs, pulse 130,regular and strong. 
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at 14 luinates. Papils retained their maximum dilatation 

r- 

From the time of injection until after the effects had passed 
off, the plajfiUneas and intelligence had not abated for a 
second, and an ordinary obaeirer would have recognised no 
difference in the animal. 

C*) *V 'if "■ ff*""!" was followed by the same effects, toge- 
ther with a slight diminution of activity and playfulness ; 
and she eontinned, when left to herself, to walk slowly 
around the room, and cxamiae every object in her way in a 
pryiug manner, as if things appeared somewhat different 
from usual to her. The acceleration of the pidse was not 
greater than that caused by the smaller dose ; but the 
dryness of the mouth and the dilatation of the pupils were 
increased, and all the symptoms continued longer. At the 
end of three hourg the pulse waa 160, the pupils J", and the 
mouth moist. After S^ hours, pulse 136, pupils f, and the 
animal was quite play fid. 

(e) jij of a grain reproduced the same symptoms, and with 
no greater acceleration of the pulse than the -^^ of a grain. 
There was increased dulness and disinclination for exertion, 
a little tottering from weakness of the hind-legs, and an 
inclination for sleep. During the first 1^ hour urine waa 
voided three times. 

ObB. 68.— The effect of y^ of a grain on the terrier (p. Ill) 

fered very little from that of the -^'^ on the bitch. After 
S^ hours the pulse was 168. Respiration 28. 

He slept lightly and comfortably between the th/ird and 
fourth hour, at the end of which time the pulse was 150, 
the respiration 28. Mouth parched, and the pupils com- 
pletely dilated. 

Oba. G9.—{a) The effect of ^ of a grain upon the bitch 
(urine alkaline) waa as follows : — 

After 7 minuteg, pulse 224., regular. After 9 minutes, 
pupils completely dilated and fixed ; nose, mouth, and tongue 
quite dry. After 27 minutes, had lost much of her playinlness, 
and began prying slowly about the room, and now and then 
stumbled from unsteadiness of the hind-legs. After 1 liour, 
.continued in the same state, consciousness unimpaired ; was 
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pBrttaUf blind and went aboot caatioosly, walked awkwardlj, 
and hesitated to jump off a chair. Poise between 300 and 
400 i revpinition 22, r^nlar. She now lay down for the first 
time, and closed the eyes and dozed for ten minntes ; and 
then got uj) and walked about aa before, smelling her way 
rather than seeing it. 

After l^ hour. The heart beating with the noise and 
rapidity of a winnowing-machine, about 400 times a minute, 
each beat . distinctly perceptible through the chest-waU. 
Walked stiffly and clumsily; when plae«d upon a shiitiug 
ground, such aa a cushioned chair, she reeled very much, 
and could hardly keep her footing; and when called she 
walked straight into the air, and tumbled down. When 
called came in the direction of my Toice, hesitatingly and 
with gropiug movement, aa if advancing in the dark. 

A/tef a iwuTt, pulse as before, strong, regular, 250 ; respi- 
ration 18, interrupted at intervals by a loug-drawn sigh. 
After 6 hotirt, pulse 200, quite regular and strong. After 5J 
}u)V/r», mouth moistening. After 6 hours, pulse still 200 to 190 ; 
mouth moist ; had recovered some activity, and came up 
when called, but when placed on the table walked off into 
the air, and fell down. After 7 hmcrs she took food, had re- 
covered her activity and sight, and was quite frolicsome. The 
pulse vias 160, the pupils stUl fully dilatetl and fixed, and 
tlie fundus reHected a green light. After 11 houre, pulse 140 
to 150, regidar, and of good power; pupils, before a gas- 
lamp, Burrouuded by a very narrow margin of iria. Was very 
lively and well. There were no after-effects. 

The general efft'ct was quieting ; there waa no distress at 
any time, but once she manifested a little irascibility on 
being disturlHxL The motions were slow and free from ex- 
citement; she rarely lay down, and diuing the eleven hoora 
took four naps, only one of which lasted fifteen minutes. 

Urine was passed at 1 J hour, 1^ hour, 2 J hours after the 
injection. That voided at 1| hour was acid ; the others were 
alkaline, and deposited triple phosphate on standing a few 
hours. Two drops of that first voided dilated the pupil 
wittiin ail hour from -jj to i", and after eighteen hours it 
still dilated to ^. The other urines readily dilated the pupil. 
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C") i "/ "^ grain produced the same effects on the heart, 
I the pupils, and mouth. 

Aft^ half an hour she seemed almost blind. After an hour 
I lay down for a short time, but did not sleep ; and during 
[ the following eight hours she continued to piy about slowly 
1 und cautiously — often, with a clear space around her, jerking 
[ the head back as if she had unexpectedly come upon some 
I object, and then actually walking against the wall or an 
I article of furniture. 

The iJitelligence was ujiaffected throughout; and when 

L called she pricked the ears, wagged the tail, and began to 

1 walk slowly and hesitatingly in the direction of the voice ; 

and on meeting her she was able, after repeated exertions, 

to raise herself upon the hind-legs, and put the paws on my 

knees. 3i hours after the injection the pulse was 210; at 

the eighth hour, 120, when she had recovered the sight, wa8 

quite active and lively, and took a little food. During the 

I twelve hours following the injection, she lay down only five 

1 or six times for a few minutes, and sometimes dozed, but 

did not sleep at any time five minutea continuously. Small 

I quantities of urine were frequently passed. The next day 

she was as frolicsome as ever. 

Such are the effects of belladonna on the dog. They cor- 
I respond exactly with those which accompany its action on 
I the horse, with these differences : — 

1. In comparison of its size, the dog bears a much larger 
dose than the horse. 

2. In the dog the influence on the heart is more strongly 
marked, while the cerebral effects are much less de- 
cided. 

If the effect of J a grain on the horse and J grain on the 
dog be compared, it will be seen that in the former case 
the pulae is little more than doubled, while in the latter 
it is trebled. The effect, however, is more prolonged in the 
horse. At the end of five hours the maximum acceleration, 
minus only 4 beats, was maintained ; whereas in the dog, 
the pulse had decreased at leaat 150 from its maximum 
acceleration at the end of 3^ hours, when it was not quite 
double its usual rate. In the horse there was decided rest- 
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lessneas and DerroaB deliriiun, and the increased vaseularitj 
of the brain was farther indicated by the injection of the 
membranes of the eye. In the dog the eiciteraent amoant«d 
to mere dieinclination to remain qaiet, and there was no 
outward indication of any increased vascularity of the brain, 
the conjunctiva; remaining quit« pale. Lastly, the action 
was not accompanied or followed by any indication of those 
symptoma of exhaustion, both of the heart and the brain, 
which were declared during the last hour or two of the action 
of the medicine and subsequently in the horse. 

3. There were no appreciable effects upon either the respi- 
ration or the functions of the alimentary canal. 

4. The effect on the kidneys waa decidedly diuretic, and 
fttropia continued to be eliminated with the urine as long aa 
the action of the medicine continued. As in Oba. 69, the 
presence of the alkaloid can be readily proved by dropping 
a little of the urine into the eye. The following plan may 
be substituted ; — Soak up the urine with suflicient bibulous 
paper to thoroughly damp it, crumple it together, and put 
it upon a filter and wash with a drachm or bo of chloroform, 
which will carry out the atropia ; let the chloroform evapo- 
rate, and then dissolve the remaining stain in two or three 
drops of water, and place one in the eye. 



On Man. — {a) For guhcutaneous use, a solution of 1 grain of 
sulphate of atropia in Jj. of water is most suitable, as there is 
less liability of using too much than with a stronger solution ; 
and the medium dose, n) v. to m. viij., is a convenient quantity. 

ObB. 70. — If-rfo *" rro °/ " grain = nx iij- to iT|. iv. of 
the solution, be injected beneath the skin of a person in 
health, we shall observe, after 10 or 20 minutes, an accelenu 
tion of the pulse, and generally a slight increase in volume 
and power. If the pulse was previously alow and feeble, or 
intermitting, the change will be very decided. The accelera- 
tion will generally amount to 20 beats a minute ; it will taie 
place suddenly, and attain its maximum within one or two 
minutes. After being maintained for half an hour, a gradual 
decline takes place, and the heart soon returns to its usual 
■tate> and contiuoes to beat as quickly and powerfully aa 



ON MAK. 



203 



^ 



ifore. Jast as the pulse rises, a slight giddiaess is often 
'perceptible. Usually these will be the whole of the sym- 
Iptoms ; but in weak and delicate adults, a feeling of dryness 
of the mouth and throat, and, at the end of an hour or two, 
a slight dilatation of the pupil in a subdued light, will be 
superadded. 

Ohs. 71.^When -^ of a. grain= ni^ v. of the solution, is 
used, the acceleration of the pulse will usually amount to 25 
beats ; the anterior part of the tongue and hard palate will 
1)6 generally dry ; and about the tip of the tongue, the dry- 
ness will often be so complete as to render this part parched, 
rough, and brown. At the end of two hovrs, the pupils will 
Lave dilated from -j^" to ^". 

06s. 72. — After the use of -j^ of a grain ^ n^ viij. solution, 
the acceleration of the pulse will be found to range between 
20 and 60 beats in different individuals. The rise is at- 
tended by considerable giddiness and waviness of the vision. 
The patient walks cautiously, and with an inclination to 
unsteadiness. After 20 or 40 minutes, he will complain, 
with some huskinesa of voice, of great dryness of the 
throat and mouth ; and the anterior part of the tongue, 
or the whole of the dorsum, excepting a wide margin, vrill be 
found dry, brown, and rough. The hard and, in many per- 
sons, the soft palate also will be perfectly dry and glazed. 
There will be more or lees somnolency, and sometimes a 
Kttle flushing of the face. Tlie dilatation of the pupils will 
amount to y or ^", according as they measured the -^ or J 
previously. 

Ohs. 73. — The effects ot -^ of a grain =1^1. solution (a 
fiill medicinal dose) are as follows : — After 10 or 15 minutes, 
an acceleration of the pulse from 20 to 70 beats ; no apparent 
change in volume, but a decided increase in the force of the 
cardiac contractions and of the arterial tone; a general dif- 
fusion of warmth, a slight throbbing or heaving sensation 
in the carotids, and a feeling of pressure under the parietal 
bones ; giddiness, heaviness, drowsiness, or actual sleep, with 
a great tendency to dreamy delirium, and, in women, slight 
occasional startings; complete dryness of the tongue, roof of 
the mouth, and soft palate, extending more or less down the 
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pharyni and larynx, rendering the voice husky, and often 
inducing dry cough and difficulty of deglutition ; a parched 
state of the lips, occasional dryness of the mucous mem- 
branes of the nose and eye, and increasing dilatation of the 
pupils. 

After continuing about l\oo hourg, the dryness of the mouth 
is suddenly relieved by the appearance of a viscid acid 
secretion of an offensive odour, like the sweat of the feet. 
The mouth becomes foul and clammy, and a bitter coppery 
taste is complained of. 

As moisture thus returns to the mouth, the pnlse is ob- 
served to fall, and it now rapidly resumes its ordinary rate 
and character. At this time, the pupils have reached their 
maximum dilatation, and measure about f" ; but when ex- 
posed to the brightest light, they will still contract to J, ^, 
OP even ^", according to their original size. 

During the action of the medicine there will be a slight 
elevation of the temperature of the surface, rarely exceeding 
1°, and a still slighter and less appreciable rise of the internal 
temperatui-e of the body. No difference will be observed in 
the rate of respiration, except {as may happen in a nervous 
■woman) a little emotional excitement on the sudden acces- 
sion of the giddinesa. 

The breathing will be as tranquil as before the injection. 
The patient occasionally heaves a deep cigh, and still oftener 
takes a prolonged yawn, ae he sits still in a dull, apathetic, 
or drowsy condition. 

After the pulao has resumed its ordinary rate, and the 
mouth has moistened, the giddiness and drowsiness pass off, 
and the patient appears tolei-ably lively and brisk in mind 
and body. But he will himself continue to feel for some 
hours longer such languor of body and mind aa will render 
him disinclined for, or even incapable of, active bodily or 
mental exertion. A little dimness of vision aJso remains, 
and the patient is unable to thread a needle, or even to 
read, 

Obt. 74'. — The -^ of a grain = ni xij. of the solution, repro- 
duces, iu the young and robust, the effects last described a 
little intensified and prolonged. The pulse, which before 
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the injection numbered 64, will be raised in twenty niinates 
to 128, or juBt doubled, and an increase in volume and force 
wiU be still observable. 

The mucous layer of the tongue will become completely 
dry, brown, and hard ; the hard and soft palates, arches of 
the fauces and uvula, and back uf the pharynx, dry and 
globed, so that the moveable parts are wrinkled as often as 
the muscular tissue contracts. The rate of breathing 
remains the same as before the injection. The maximum 
acc(deration of the pxilse is austjiined for about half an hour, 
during which time the rate of breathing is undisturbed ; 
then the pulse begins slowly to decline, and at the end of 2^ 
iMura from the time of injection, it will have fallen to 74. 
The dryness persists to some extent for many hours ; and if 
the patient sleeps, he is troubled by dreams, and at intervals 
distin-bed by a start. A fancied noise is a common cause of 
awakening, and at these times the patient generally mani- 

its a little delirium, 

Ohs. 75. — The j', of a grain = irj^ xv. of the solution, pro- 
duces symptoms of much the same intensity as the 5*^, but 
the cerebral eifecta will be slightly increased ; and if the 
patient be weakened by disease, or be unusually susceptible 
of the action of the medicine, instead of sleep there wUl be a 
little meddlesome delirium, and he will require attention to 
prevent him from getting out of bed. He will have little or 
no inclination for sleep, and will probably be busily influenced 
by pleasiog illusions and delusions, meddling with every- 
thing in his way, picking at and handling imaginary objects 
in the air, and accompanying his acta by muttering and 
smiling, or witb loud chattering, interrupted by subdued 
laughter. 

A persou less susceptible of the action of the drug will get 
a very good amount of sleep, disturbed at intervals by vivid 
dreams. 

I have occasionally injected the -^ of a grain = m ix. of 
the solution ; and, agreeably with wliat I have observed after 
the use of doses larger than the ^, the effect upon the pulse 
has been less apparent than after an ordinary full dose of the 
■jig of a grain. 
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The following were the effects ot -^ o/a grain = vi xi. of 
the eolation ; — 

Obe. 76.— Samuel M. (see p. 176). Pnlse 78. Reapiration 
20. Tongue clean and moist. Pupils y. 

After 20 minutes, pulse 110, unchanged in volume and 
power ; respiration 20. The hard palate and the anterior 
part of the tongue and the soft palate dry, but not parched 
or glazed. Pupils ^. Felt sleepy and a little giddy, but 
walked steadily. After 1 hour, pulse 108, unchanged. Be- 
spiratiou 20. Dorsum of tongue dry and parched, and the 
entire roof of the mouth and yelum palati dry and glazed. 
Pupils ^. Continued giddy, but walked steadily, though 
slowly and cautiously ; was greatly incUned for sleep, but 
had not slept. Gaped very often, and said he should soon 
be asleep if he were in bed. There was no tendency to 
delirium, and perfect freedom from nervousness and rest- 
lessness. Skin naturally cool and moist. 

AJier 2 hours, pulse 98, diminished in volume and power, 
but still quite regular. Respiration 20, regular. Mouth as 
parched as before ; voice husky. Pupils between ^ and ^ ; 
slight injection of the conjunctival membrane. Hud slept, 
and continued very drowsy. Was entirely free ftt)m nervous 
symptoms, and stated that be was quite able to walk home 
— a distance of a mile. He did so at this time ; but when 
he reached the house he could not put the key into the door, 
' because he felt so stupid and shaky in the hand,' and hod 
to seek assistance. Went to bed, and slept heavily all night. 
The throat and mouth were very dry iu the moruing ; but 
this x>aBBcd off after breakfast, and there were no after- 



Such are the phenomena which attend the aetion of bella- 
donna when given in medicinal doses; and it will never be 
necessary, I believe, to induce symptoms of greater intensity 
than those I have described. If larger doses be given, there 
will be superadded a distressing Buttering sensation in the 
cardiac region, slight deliriiim (such as I have described 
under Oha. 75), exquisite sensibility of hearing, and frequent 
illusions of this sense also ; staggering, or complete inability 
to walk ; insomnia, restlessness, and frnquently great nervous 
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Agitation of mind and bodj (see below). As far as my ob- 
Bervations extend, nausea and headache, either during the 
action of the medicine or afterwards, are rare and exceptional 
consequences of the enhcutaneotis use of atropia. 

The desire for food returns soon after the operation of the 
medicine ; but during its action, insalivation and deglutition 
are almost or altogether impossible. 

Dysuria, or more or less complete retention of urine for 
two or three hours, or longer, invariably follows the action 
of a full medicinal dose of the drug. 

(b) Administration hy the Alimentary Canal. — Precisely the 
same Bymptoms, occurring in the same order, follow the ad- 
ministration of belladonna, or its active principle by the 
alimentary canal — the stomach or rectum, But when given 
by the stomach in full doses, nausea and headache sometimes 
follow, 

Obs. 77. — The operation of m xix. of a Succus BelladonruB, 
prepared by Messrs. J. Bell and Co., was noted in six adults 
male and female. Belladonna action was fully developed in 
all within an hour. The pulse in one was accelerated only 
10 beats ; in another 20 beats ; in a third 26 ; in two others 
40 beats ; and in the sixth (a youth of twenty), the cardiac 
systoles were more than doubled, the pulae rising from 60 
to 140 beats. 

Associated with this acceleration of the pulse, the other 
effects of belladonna were well developed ; but in none of 
the patients was there any observable increase in the renpira- 
lory movements. The individual in whom the acceleration of 
the pulse amounted to 80 heats did not, throughout the 
45 minutes during which the maximum acceleration con- 
tinued, outwardly manifest or express the slightest excite- 
ment. The respirations never exceeded 18, and at the time 
when the cardiac excitement first reached its acme, and 
afterwards, the inspirations numbered 15 or 16, and were 
natural and easy. 

In order to complete the view of the action of belladonna 
1 man, I cite the following two cases : — 

(a) A woman, aged 30, swallowed with suicidal iutent a 
^irituous solution of atropia = 1^ groin of the suipluite. 



208 



ACTION OF BELLADONNA 



After J hour she experienced nausea and dimness of sight ; 
was unable to feel the arms and legs, and being alarmed 
called for help. 

After 1 kour, pnlse 150, email and weak; face was flushed ; 
conjnnctivie vividly injected ; only a circular line of iria 
visible; was nearly blind, a thick cloud obstructed vision, 
and images were confused with a reddish tinge ; there was 
temlency to sleep, chilliness, and cramp, and tingling of the 
extremities. 

After 2\ hours, vomiting, readily induced by drinking warm 
fluids. 

After 4i hours, violent delirium, and restlesanesa ; tenesmns, 
and frequent desire to pass urine. 

After 10 hours, pulse 110; the patient had become calm, 
but could not sleep although inclined. During the next 12 
hours she obtained but little aleep ; she was able, however, to 
rise in the morning, when the pulse was'frequent, small, and 
irregulaj-, and she complained of lassitude ; the pupils were 
still widely dilated, and vision confused. Eecovery was now 
rapid.' 

(t) An adult male took about 1 grain of auli'hate of atropia 
in solution before breakfast, and 15 hours after food. 

After 1 hour, pulse very quick and of good volume ; pupils 
completely dilated, eyes restless; was generally restless and 
nnmauageable, refusing to answer, to swallow, or to be 
examined ; appeared profoundly intoxicated. 

After 2 howrs, pulse very weak ; hands cold ; dragged the 
legs when compelled to walk ; was kept in forced exercise 
from the second to the sixth hour. 

After 8 hourg, insomnia, incoherent quarrelling, loss of 
memory, partial paralysis of the arms and legs. Continued 
wakeful and delirious during tlie next 4 hours, and passed 
very little urine, and throughout the succeeding night the 
hearing and sight were morbidly sensitive. 

After 48 hours, pulse 108 ; tongue dry and furred ; skin 
hot ; vras quite rational and nearly recovered, Catheterism 
was required during the next four days,* 
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Having so far ascertained the effects of belladonna in tlie 
healthy bodj, it will be well to consider certain conditions 
which affect its action : — 

1. Children, as Dr. Fuller (' Medico-Chimrg. Trans.' vol. 
xlii,} has observed, are remarkably insusceptible of the 
action of belladonna. But this is more apparent than real. 
Children in this respect resemble the lower animals, and 
while acceleration of the pulse, dilatation of the pupils, and 
dryneHS of the mouth, are most readily induced in tliem, 
cerebro-spinal effects, — giddiness, drowsiness, illusions of the 
senses, and unsteadiness of gait, — are only developed after 
very large doses. 

2. In the subject of Obs. 25 (p.\2^),pregnancT/ appeared to 
diminiali the activity of atropia. I injected it many times 
during the fifth and sixth months of gestation, in doses vary- 
ing from ^ to -jij of a grain. The last-named dose was 
required to produce effects as great as those which follow 
the use of ,l of a grain in most persons. The chief effect of 
the action of the drug in this case was somnolency, and 
after the larger doses she often slept continuously for half an 
hour at a time. Nothing, however, can be inferred from the 
action of any drug upon a single individual, and the excep- 
tional results in this case may have been due to other causes 
than pregnancy. 

3. The weak, and those of exdtahle temperament, are more 
sadily and powerfully influenced than the strong. The ^ 

r*rf a grain of the atropia salt will produce as great an effect 
on a delicate nervous woman aa ^ of a grain upon a man 
of average strength. As a rule ^ of a grain in a man, and 
2's in a woman, are followed by equal effects. 

4. Condition of the Renat Function. — With reference to 
this point T have observed two facts : first, that in kidney 
disease, where the secretion of urine is diminished, or only 
very moderate in quantity, the effects of belladonna are both 
readily induced, and are considerably prolonged ; and secondly, 
that in persons in whom the kidneys are usually active, the 
action of the drug is less powerful. 

In corroboration of the first of these statements, I may 
|Xefer to Caee 2, Table I., in which belladonna effects con- 
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tinued during a considerable portion of the night, and caused 
aome little anxiety to the wife. 

As an illnstration of the second statement, I give the 
following ; — 

Ohs. 78. — John F., a grey -haired man aged 60, of weakly 
health, and having a complete arcus senilis, excreted, on the 
average, from 3 to 4 ounces of urine an hour. Table I. No. 6. 

The -/j of a grain by the skin, produced on two occasions 
on acceleration of the pulse 40 and 20 beats respectively ; 
but the action of the medicine was rapid and of short dura- 
tion, the pulse attaining its initial rate in each case two hours 
after the injection of the remedy. Besides this effect on 
the pulse, dilatation of the pupil from -j^" to J, and a slight 
and transient feeling of dryness and sleepiness, there were 
no symptoms. During the two hours occupied by the action 
of the medicine, ^viij. of urine were secreted on both occa- 
sions, and a few drops of either were sufficient to cause con- 
siderable dilatation of the pupil. At the time I used the 
atropia, and previously, the patient was taking 20 grains of 
bicarbonate and 15 grains of nitrate of potash thrice a, 
day, and on both occasions a dose was taken two hours before 
tiie injection. It was necessary, therefore, to determine 
whether the diminished effects were not due to excess of 
alkali iu the blood. This was done by substituting ti\xx. 
dilute sulphuric acid, and Jj. of decoction of yellow bark, 
for the alkaline medicine. He continued its. use for two 
months, and after intervals of a week, a fortnight, and three 
weeks from the time he commenced taking it, I repeated the 
injection of atropia, using on two occasions -^ of a grain as 
before, and on the last -jL of a grain. On each occasion he 
took a double dose of the medicine {acid sulph. dil. th^iI. &c.) 
two hours before the injection. 

When the -^ of a grain was used, the effects were no 
stronger than when he was taking the alkali ; and the -5*5 of 
a grain produced only alight giddiness and drowsiness in 
addition. Its effects, in fact, were just such as would have 
followed the use of the 5*^ of a grain in most persons. On 
all occasions, whether taking acid or alkali, the moisture 
on the tongue waa either neutral, or faintly alkaline ; and 
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the urine, naturally ncid hefore the injection^ continned bo 
during the early part of the action of the medicine. On all 
occasions but two, the secretion was strongly alkaline at the 
close of the action of the atropia. The disagreeable odour 
of the breath was only very slightly developed, the tongue 
was never even dryish, and only on two occasions did the 
secretion give an acid reaction. 

In this individual the kidneys were unusually active, and 
to this circumstance, rather than to excess of either alkali 
or acid in the blood, we must attribute the comparative im- 
potency of the drug. These remarks apply almost equally 
to Charles V. (See No. 1, Table I.) Taking the whole of 
these facta together, I think we may safely conclude that 
the effects of belladonna are in some degree proportionate to 
the activity of the renal function, the action of the drug 
being much more marked when the quantity of urine is 
small than when it is abundant. This fact will to some 
extent serve to explain the comparative immunity of 
children. 

6. Alkalies. — Dr. (Jarrod ('Medico-Chirurg. Trans.,' vol. 
xli. p. .53) has shown that atropia is decomposed, in contact 
with caustic potash and soda, in the course of two or three 
hours. These bodies have no power, however, of annulling 
or even diminishing the action of belladonna within the body, 
as the following observations show. 

Having determined the action of given doses of bella^ 
donna juice and atropia, upon eight individuals, male and 
female, I repeated the dose some days afterwards, with the 
addition of from 1 to 2 grains of caustic potash and soda, 
iil_ ij. to VI iij. of saturated solution of ammonia, and from 
5vj. to ^ij. of lime-water, respectively, at the time the 
medicine was taken. 

In every ease the belladonna effects were reproduced as 
speedily, were developed as folly, and continued as long, as 
when the medicine was given without the alkali. 

With regard to cav^iic ammonia, my observations do not 

agree with Dr. Garrod's statement that this alkali does not 

destroy atropia. I find that if a third of the following 

■.inixture — belladonna juice, or an equivalent quantity of 
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8oL atropia, 3jas. spirit of wine, siij. saturated solution of 
ammonia., mjx. and water 3jas. — be given at intervals of a 
week, the tirat dose, taken on the day when it was mixed, 
will produce effecta of undiminished intensity ; the second 
will be followed by much feebler effects, or no symptoms at 
all; and the last dose will produce no effect whatever. I 
have made this observation in three different individuals 
with imiform results. 

I have further ascertained that lime-water, in the quanti- 
ties above mentioned, so acts as completely to annul the 
action of belladonna after a few hours. 

The carbonates of ike alkalies, as Dr. Garrod has observed, 
have no decomposing influence upon atropia. 

Neither have alkaline saltg, such as phosphate of soda. 

5. Aeid^, as above shown, have no particular inffuenca 
on the action of bellodomia. 

When administered by the stomach, I have occasionally 
seen the action of belladonna eiceptionally postponed in 
certain cases for two hours, when the pulse has suddenly- 
increased sixty beats, and the other symptoms have followed 
with corresponding intensity. This occurred on one occa- 
sion after the simultaneouB administration of xxiv. grains of 
phosphate of soda, and sas. ofsuccne beUadonnw. 

Elimination. — Atropia passes undiminished and un- 
changed throngh the blood, and the kidneys are active in its 
elimination from the minute that it enters the circulation 
until it is entirely removed from the body. After a full 
medicinal dose, between two and three hours are required 
for this purpose. 

Availing myself of its dilating action upon the pupil, I 
have repeatedly demonstrated the presence of atropia in the 
urinary secretion of different individuals, 18, 19, and 20 
minutes after the subcutaneous injection of the -i^, and even 
the ^ of a grain, of sulphate of atropia, and have ascertained 
its existence in urine secreted 2^ hours after a larger dose. 
This fact is readily demonstrated by placing one or two 
drops of the urine between tlie eyelids, at inteiTiJs of ten or 
twenty minutes, for two or three hours. Twelve drops of 
eight ounces of urine secreted during the action of the -^ of 
a grain of the salt, are Bufficient to dilate the human pupil 
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tfrom -jL to I of an inch in diameter, and maintain it thus 
dilated for 8 or 10 houra. It may be desirable to separate 
the atvopia from the nrine, and this can be done very readily 
by shaking it with a quantity of chloroform equal to a sixth 
of its hulk, separating the chloroform, and allowing it to 
evaporate spontaneously, The remaining stain is dissolvet.! 
a few drops of water, and a drop placed between the eye- 
That the jig of a grain of sulphate of atropia — a 
.ntity inaufficient to destroy an infant — may thus easily 
detected in the nrine, is a fact of practical importance in 
medico-legal point of view, while to the physiologist it is 
le of great interest. That the drug passes undiminished 
through the system is evident from the fact that the a.tropia 
urine dilates tlie pupil as I'eadily, and to as great an extent, 
as an equal bulk of water to which the dose of atropia has 
l>een added. 

I conclude, therefore, that the fullest medicinal doses are 
'holly removed by the kidneys alone. . 
Belladonna indeed is, in the truest sense of the word, a 
inretic, and more powerful perhaps than any other that we 
'possess. After excessive doses in both man and the lower 
animiils, frequent emission of urine is a marked sj-mptom. 
In medicinal doses the diiu-etic effect is often masked by 
Tfltention of the urine ; but if that which is excreted during 
le operation of belladonna and a few honrs afterwards be 
led, an increase either in the specific gravity, or of the 
lantity, will be observed. In the latter case the specific 
ivity will, of course, he proportionally diminished. Analysis 
.11 show an increased ehmination of all the solid constitu- 
ita, excepting generally the chlorine, which, on account of 
le increase of the other constituents, appears to be di- 
.inished. The urea is always increased, and often to a 
'eonsiderable ext«nt ; but the effects of the drug are most 
manifest in the increase of the phosphates and sulphates, 
which are sometimes doubled. 

If the action of the medicine take place during a period of 

r&sting, and the maximum acceleration of the pulse be great, 

'and Buatained for an hour, the urine will resemble that 

tided after the digestion of a hearty meal, in the richness 

its Bolid constituents. 
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Urine befon the «d] 



1. OliBrleB v., att 32. Lumltago. 
8-30A.M. Tea, breod nnci bultcr. 
11 iji. ^ grain Alropia Sulph. 



2. T.F.R. EBt.28. CKnmtr of^KDiin- 

9 P.M. Feb. B, a light supper. 
l-SOfM; Feb. i, ,^ gr. ^rrop. 
SutpA, by skia 



11'46 A.B. i gr. .iinip. Su/fA. 



1. John J. H., »t 19. foJif. 
5 r.v. T«B, bread nod butter. 
8-29 P.M. ^ gr. Atrop. Sulph. L 
Jj. aqiuB b; mouth, 



0. AlfW L., »t. 21. Ooilra/gia. 
6 F.H. Tea, bread and butler, 
7'IS P.M. J, BT. Atrop, Sulph. 
in 5j- aqua bj mouli. 

B, John F.. et, 60. Sria(irM, 
Before breakfAst, at 10'13 a.m., 
jli gr, Atrop. Sulph. by ikiu. 



Before breakfast, at S a.h. gr. ix. 

Folns. bicarb. an<l Pot. sit, 
10-20 A.M. A gr. Jimp. Sulph. 

B'ISa.u. Tea, breed and butter. 
t A. H. Dose of potash as abovD, 
lO'SU A.M. ,', gr. Alrop. Sulpk. 



M. tj, bacon, toaet and t«a. 
. A.». n .1. Acid. Sulph. dil. 
10'3S Aja. ,', gr. Aln^. Sniph. 



A. Urine eecreted hetween 830 and 11 a.m. 3^- ep- gr- 
.016, frvelj alkaline: phosphatio opuleKence On boil- 
ng. 1000 grain meaaures conttuntd : — 
Clilor'ine, 3 71; Unia, 11*66 ; fhoapliatee and Sulphatea, 
0-41 grains. 






I. Urine Mm 
Houty dtnn 



C Urine hctvI 

K. iiun". 



CUorlne . 
A. Uriae secreted belveeo 10 and ir4S a.m. ,^ii. sp. gr. 



On. 



10^ 



Chli 



grain tneaKures conteinod:- 
!, 607 ; ITrea, 23-33 ; and Sulphatea and Phoe- 
phatea, 7 grains. 



A. Urinn pnased at 6.27 p.m. ^ij. ?^. ap. gr. lOIS'S, Ikintlj 
acid. 1000 grain measured cuntained: — 

Chlorine, 3-21; Urea, 16 66; Snlphateg and FbM- 
phatea, 9-8 graitia. 



I 



■M. SjJ- 3U. sp, gr. IOC 



H. Orine psHwd at 10.37 i 
bright 00 builing. 



[. JAJ. «p. gr. lOOOt, acid, 
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Urine after the «dininktration of Atropia. 



B. Urine 3 hours attcr Atropia, ^^xvii. 8p. firr. 1010, freely 
alkaliiie, phosphHtic opalescence on boiling. 
1000 grain meaRures 'Hjntained : — 
Chlorine, 1*96; Urea, 6*33; Phosphates and Sul- 
phates, 8'13 grains. 



D. 



Urine peoed at 9'4A, 2\ hcmn 

after the Atropia. and when 

its action waa declining. Siiin. 

■p. gr. \(W'8. 1000 gr. mea- 

■orei contained :— iin. 

Chlorine . . . 4'.'>0 

Urea .... 23-33 

Sulphates and Phoe- 

phates . 11*06 

Uric acid, an ezoeae. 

Urine 2 hrs. after atropia. Sir. 
3ii. sp. gr. 1010, pale, faintly 
miM. l(N)Ogr. meae. cont.: Grs. 
Chlorine . . . 2*62 
Urea .... 10*66 
Snlphaten and Phos- 
phates. . . 3*40 



B. Urine secreted be t ween 9*46 

p. M. and 9 a. m. next day. 

A little soup, bread, and 

Sir. light Iwer at 10*30 p.m. 

SxItm. sp. gr. 10*23*6. 1000 gr. 

meaRuree contained :— On. 
Chlorine . . . 3*33 
Urea . . . • 28-33 
Sulphates and Phoe- 

phatea . . .13-95 
Uric add, an excess. 

C. Urine 2^ hours after Atropia, 

3ii. sp. gr. lOl.'V. 1000 gr. 

measures contained :— tirs. 
Chlorine . . . 8*76 
Urea .... 14*00 
Sulphates and Phos- 
phates . 5*10 



B. Urine 2J- hours after the Atropia, 5vii.."vj. sp. gr. 1018, 
alkaline, phosphatic opalescence on boiling, and sepa- 
ration of much triple phosphate after 2 hours. 
1000 grain measures contained : — 
Chlorine, 303; Urea, 16*66; Phosphates and Sul- 
phates, 11*6 ; Uric acid, 0*081 grain. 

B. Urine passed 2 hours after the Atropia, Svss. sp. gr. 
1013, freely alkaline, phosphatic deposit on boiling. 
Separation of much triple phosphate on standing two or 
three hours. 

B. Urine 2 hours after the Atropia and still fasting, sp. gr. 
1001*6, alkaline, phosphatic cloud on heating. The 
urine was retained, and it was only after much strain- 
ing that a few drachms could be obtained. 

D, Urine passed 18 minutes ! E, Urine 2 hours after Atro- 



after Atropia, 5VJ. sp. gr. 
1016. Deposits uric acid. 



pia, alkaline, strong 
phosphatic opalescence 
on boiling. 



G. Urine removed by catheter 2J hours after Atropia, 
Jriii.Syj. sp. gr. 1012*2, freely alkaline. Phospliatic 
opalescence on boiling. 



I. Urine passed 19 minutes 
after Atropia, 5J. sp. gr. 
1009*2, bright on boiling. 



K. Urine passed 2 hours after 
Atropia, freely alkaline, 
phosphatic opalescence 
on lK>iling. 



Remarks. 



' Much difficulty in voiding urine 
B. Incomplete retention for 



12 hours after. 



All the urines had the same 
general characters— freely acid, 
bright, free from crystalline 
or organic deposit. 

The influence of the Atropia 
continued all night. 



12 drops of B. dilated the pupil 
from yV» ^ Si ^^^ kept it so 
for 7 hours. 



Urine B. dilated the pupil. 



Urine B. diUted the pupil. 



Urine B, D, E, G, I, and K, 
dilated the pupil readily. No 
difference was observed bo- 
twt^n the dilating power of 
D and E, or I and K. 



The urine was always retained 
after the action of the medi- 
cine, and it was only after 
Srolonged straining that a few 
rachnis could bo obtained. 
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Taking a general survey of Table I., which illustrates the 
influence of belladonnii on the renal function, we find, in 
Case 1, that the specific gravity of the atropia urine is dimi- 
niahetl about a tliird, while the quantity of the secretion for 
equal times is more than doubled ; and it will he found, on 
calculation, that the cliloriue and urea are slightly increased, 
while the phosphates and sulphates are doubled. 

In Case 2, it is to be ohaerved that only one light meal 
was taken between 3 p.m. and 9 a.m. the next day, and that 
urine D was secreted during a time of fasting ; and yet it is 
■" even richer in solid constituents than urine C, which was 
secreted towards the end of the digestion of a hearty dinner 
of mixed diet. Urine E is still richer in solid constituents, 
which is partly due to the food taken, and partly to the 
operation of the belladonna, which continued through a con- 
siderable portion of the night, and produced a little dreamy 
delirium and broken sleep. 

In Caee 3, the urine secreted in equal times, before and 
after the administration of belladonna, was nearly trebled 
in the latter case; while the chlorine and urea, in equal parts 
of the urine, were only diminished one half, thus giving in 
tiie whole a considerable increase of all the solid cfjustituents. 

The same facts will appear on examination of the other 
cases. The fact which stands out before the others is the 
invariable and considerable increase in the phosphates and 
sulphates. The atropia urine is more frequently alkaline 
than acid, and triple phosphate often separates in the course 
of two or three hours in considerable quantity; and when the 
fluid is heated, it almost invariably deposits a cloud of 
pho3pha,tes. 

The uric acid does not appear to sufl'er any diminution, 
and it is, on the contrary, often increased. 

Further illustrations of these statements are given in sub- 
sequent pages. 

Having completed my description of the phenomena which 
attend the operation of belladonna, and discovered some of 
its results, I now pass on to a more general consideration of 
the subject, with the view of ascertaining, as far as possible, / 
the nature and mode of an action which in every aspect il fuj 
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mderful as any in nature. An infinitesimal quantity of 
atropia— a mere atom — as soon as it enters the blood, origi- 
nates an action which is closely allied to, if it be not identical 
with, that which induces the circulatory and nervous pheno- 
lena accompanying meningitis, enteric, or typhus fevers ; 
And as the alkaloid gradually posses out of the body, and is 
Snaily eliminated, undiminished and unchanged, we see 
great functional disturbances decrease ^aW passu, until 
'tte body is restored to its natural condition. Such an action 
is strictly compai-able with that of sunlight on a mixture of 
chlorine and hydrogen, or of spongy platinum on hydrogen. 
Atropia determines an action a.s powerfid and almost as 
ZB,pid as either of these agents, and like them it is only the 
l inin g cause — it undergoes no change itself. 
Action on the Sifmpaihetic Nervov^ System and the Cireulct- 
tion.^Kow far the operation of bellsjionna illustrates the 
causation of the febrile condition is a question of the highest 
interest. If we take the simplest view of its action, it is 
that of direct and powerful stimulation of the aj-mpathetic 
nervous system ; and, indeed, in children and many of the 
lower animals, this is so far the chief effect that, in mode- 
rate doses, it may be regarded as the only one (see Obg. 67 (a), 
p. 198). During the operation of medicinal doses the heart 
contracts with increased vigour, the arteries increase in tone 
and volume, the capillary system fully participates in this 
general excitation of the circulation, and a diffusion of 
warmth is felt throughout the body. 

The stimulant effect is so intense that, if the dose be 
[cesaive, signs of exhaustion are soon manifest. The maxi- 
mum effect is observed after moderate doses only ; generally 
■jij of a grain of sulphate of atropia, used subcutaneously, will 
be sufficient to produce it ; and, as a rule, the dose should not 
exceed -jL of a grain, if we want to induce stimulant effects 
alone. The influence of large doses in diminishing the 
force and activity of the heart is illustrated in Obs. 66, p. 196. 
Tlie pure stimulant effect on the heart is well seeu in the 
following case : — 

Obg. 71'. — With a view more of ascertaining the influence 
belladonna in progressive failure of the heart's action in 
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jnanitioa than of hoping for a permanent good result, I 
injected the ^^-^ of a grain of sulphate of atropia into the 
arm of an infant ten weeks old, at a time when, excepting a 
few beats now and then, the pulse was imperceptible at the 
wrist, and the cardiac systoles only 80. Within /owr minulet 
the pulse rose to 100, and each beat was quite perceptible at 
the wrist. In eight mtnules it had increased to 110, and 
was quite regular and distinct. The stimulant action con- 
tinued for the next three hours, and at the end of this time 
the pulse was 100, of good volume, aud of sufficient force to 
bear moderate compression. The respiration remained unal- 
tered, and the pupils dilated from ^l" to y. The pallid 
ekin of the extremities was suffused with a dark crimson 
flush. The stimulant effect upon the pulse continued to 
within half an hoiir of the death of the child, Jive hoars and 
a luitf after the injection of the atropia. 

The effect on the cii-culation is readily studied in the frog. 
Mr. Wharton Jones long ago called attention' to the fact that 
the application of a solution of atropia to the web of the 
frog's foot caused contraction of the artery, and he considers 
that ' the effect of this arterial constriction is to produce a 
congestion of the capillaries and the venous radicles,'* — 
the congestion being a consequence of the arterial constric- 
tion. 

My own obaervationa accord with these statements only 
eo far as a moderate contraction of the art^jry is concerned. 
Congestion, I believe, only results when the whole of the 
bloodvessels of the part are more or less pai*alyaed. 

Dr. Meuriot's observations* on this point are as follows: — 
' When a few drops of solution of sulphate of atropia are 
placed upon the inter-digital membrane of the frog, the circu- 
lation is instantly accelerated, so that the globules can no 
longer be distinguished or followed. The web is at the same 
time injected, new capillaries become visible, and the circu- 
lation is established in many vessels from which it was pre- 
viously absent. From the commencement, a diminution in 

' Guja HoBpitnl RpporU, spctmd scrira, vol. rii. p. 21. 
' Hcdinil TJmea and OhwUb {I857J, roL i. pp. 27-79- 
' Uelft H^lhode pliysiologiiiiio i I'Etiidc de la BclltwlonBu (I8S8\ pp. 3T-tO. 
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i calibre of the arteries, Bometimes a third or even the 
half, may be proved by meana of the micrometer ; ' but ' we 
have never,' he says, ' obtained the complete obliteration that 
Bome authors say they have observed. The diminution of 
the calibre does not persist long ; the circulation is main- 
tained with rapidity for several hours, provided the dose of 
atropia employed be small. If it be large, hypertemia of all 
the vessels results ; little by little the veins and capillaries 
become engorged ; the circulation becomes slow, and ia at 
last completely arrested. The stasia commences in the capil- 
laries and veins, and the circulation always continues in the 
artery for some time after it has completely ceased in the 
I Teins.* 

I Dr. Meuriot's observations are reliable, because he has 
adopted the proper means to make them so — that of keeping 
the animal under observation for several hours together. It 
is a plan which I have myself always adopted, and it will be 
seen from the following esperiments that our observations 
closely agree : — 

Oba. 80. — Having divided the spinal marrow of a frog in 
ihe occipital region five hours previously, I placed the animal 
on the frog-plate, and examined the circulation in a par- 
ticular division of the web for 2^ hoiu-s, measuring the size 
of the bloodvessels, and noting such variations as followed 
ordinary distiirbances. The slightest reflex movement of 
the limb caused for several seconds an almost complete ob- 
literation of the main artery ; a few minutes, however, sufficed 
to restore it to its original calibre. 

At the end of this time I injected j-J-y of a grain of sol- 
phate of atropia in mij. water, beneath the skin of the 
abdomen. After 7 minutes the rapidity of the circulation 
was much increased. During the next 3 hours the circu- 
lation continued regular and extremely rapid; the artery at 
first shghtly contracted, so as to lie barely within the lines 
of the micrometer. After an hour this slight contraction 
was no longer observed, and throughout there was no change 
in the calibre of the veins or capillaries. The respiration 
and the pupils remained unchanged. 

Obs. 81. —After 12 hours, and having previously watched 



220 ACTIOS OF BELLADOyNA; 

the main artery between the micrometer-lines for ^ of an 
hour, I injected ^io "f '* ^fo.in of the sulphate of atropia. 
After 10 wiwides the arteiy had slightly contracted, so as to 
lie just within the micrometer-lines ; the size of the capil- 
laries closely corresponded with the short axis of the red 
corpuscles, and the walls of the vessels apjjeared to be some- 
times contracting upon them in their onward poasage, and 
generally the capillary circulation was a little slower. Afler 
20 ■minv.lts, the artery was contracted J, and the rapidity of 
the current so far diminished that tlje stream was s^en to be 
composed of corpuscular particles. In the venous capillaries 
two corpuscles flowed readily side by side, and the cii'cula- 
tion in the veins was so slow that individnal corpuscles 
could be clearly recognised. After 30 minutes, the artery was 
contracted ^, the current so slow that the individual corpuscles 
could be seen, the arterial capillaries sufficiently dilated to 
allow the corpuscles to pass with their long axes nearly trans- 
verse, and the blood moving everywhere, but slowly. 

After 1 hour the circulation was alow and uniform, but now 
the rate in the artery was such that individual corpuscles 
could not be seen. 

After 1^ hour the circulation had recovered its original 
rapidity, being such that the artery appeared as a mere red 
streak, and the blood in the largest veins an indistinctly cor- 
puscular stream. At the fifth hour a httle retardation waa 
again noticed, but from this time, and during the next 30 Itown, 
the circulation was uniform and excessively rapid; the artery 
being indicated by a faint red vibrating streak, and the rate 
of the blood in the largest veins such that the corpuscnlar 
elements could no longer be distinguished ; the capillarieB 
and the veins were themselves slightly contracted. At the 
twelfth hour the artery was contra-cted ^, and at the twenty- 
fourth hour it waa reduced to half the original size. The 
walls of the capillaries appeared tense, and to be exerting 
pressure on the red corpuscles as they passed along. 

During the next two or three days the circulation con- 
tinued unusually rapid. During the early part of the action 
the pupils dilated from Y/' to |. Throughout the respiration 
waa unchanged, and the pigmentiiry corpuscles of the skin 
were retracted. 
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It appears from these experiments that a moderate doae of 
batropia produces a tonic and slightly contracted condition of 
I the whole of the circulatory tubes, accompanied by increased 
I force and rapidity of the heart's action. The blood is equally 
I distributed, and the circulation in any given part is bo tight 
I and rapid that it really contains a little less blood than when 
I in a quiescent state, and the tissue is consequently a little 
paler. But the quantity which passes through it in a given 
I time is greatly increased. After the use of moderate doses 
these effects are maintained throughout. 

After larger doses the stimulant effect is manifested by a 
Btill greater contraction of the arteries, and, if the dose be 
excessive, this is associated with diminished activity of the 
circulation, which gradually approaches stasis. In Obs. 81 
I the dose was almost suflicieut to produce this result, and it 
\ vas only after some hours, and when a portion of the alka- 
loid had been eliiainated, that the stimulant effects were 
declared. 

These results strictly accord with the effects of atropia on 
nan. After moderate doses the whole circulation is increased 

iin force and rapidity. The tone of the larger aiteries is 
good, and, if the circulatioa was previously slow, we find that 
they are usually increased in volame as well as in tone. 
After larger doses we observe no further increase in the force 
and rapidity of the circulation, and usually a decided de- 
crease in the volume of the smaller arteries. If the dose be 
• Btill further increased, we shall observe only a moderate 
■acceleration of the pulse, a diminution of the size of the 
artery, and a positive decrease in the force of the pulsations. 
When the dose is excessive, the artery will often be found 
dilated, and its coats flaccid, and collapsing under the slightest 
pressure. 

The effect on the heart itself is obvious to the touch, Pulsa- 
l-tioHS, which before a dose of atropia are only faintly felt 
V through the chest-waU, afterwards become each one very 
I strong, distinct, and still regiJar, and no artificial con- 
I trivance is needed to demonstrate increased pressure of the 
f arterial current. Nor, after excessive doses, is the hfemometer 
\ required to prove loss of power in the cardiac contractions 
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and diminished arterial pressure. When the heart is fully 
under the influence of the ejccitant action, it is remarkable 
how rarely cardiac Bensations are complained of. A little 
fluttering in the region of the heart, simultaneous with the 
development of the maximiuu acceleration of the pulse in 
three or four patients, has, in my own practice, constituted 
the whole of the sensational effects. In the lower animals 
there is not the least evidence of distress when the rapidity 
of the action of the heart is such that it is best described as 
vibratile. 

The local action of atropia is illustrated in the following 
experiment : — 

Obg. 82. — Using the same frog, and after an interval of 
eight days from the last experiment, placed a large drop of 
solution of sulphate of atropia (1 grain in |j. of water) upon 
a part of the web in which the circulation had been carefully 
examined, and the dimensions of the bloodvessels ascer- 
tained for f of an hour previously. The circulation was 
uniform and rapid, and the pigment-corpuscles radiated. 
After Juilf an hour, the main artery was contracted |, the 
rapidity of the circulation increased, and the pigment-cor- 
puscles retracted. After 1 Iwur no further change had oc- 
curred. The web was now wetted with a solution of 1 grain 
of sulphate of atropia in m xl. of water, a drop of which 
was also placed on the eye. 

For the nesct 2 hours no change was observable, the con- 
traction of the artery and the rapidity of the circulation re- 
mained as at half an hour after the first application. The 
pupil was unchanged. Fourteen hours after, the artery was 
still a little contracted, the rapidity of the circulation mode- 
rate, and the pigment-corpuscles radiated. At thin lime an- 
other drop of the stronger solution was placed upon the same 
portion of the web. 

After an hour the rapidity of the circulation was consider- 
ably increased in all parts of the web. The main artery was 
dilated to its original caHbre, and the pigment-cella were 
retracted. During the nwi 6 hours no further change took 
place, but at the end of this time the pigment-corpuscles 
were again fidly radiated. The subcutaneous injection of 
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fitropia at this time caused alight contraction of the artery, 
acceleration of the current, and retraction of the pigment- 
corpuscles. 

It appears from the foregoing observations that atropia, 
when administered generally or topically, or both ways simul- 
taneously, fails to reduce the artery to less than half its 
original dimensions; and that this contraction cannot be 
regarded as the cause of the congestion and stasis which 
occasionally follows the local application of the alkaloid, for 
the maximum degree of arterial contraction is compatible 
with great rapidity of the circulation. It further appears 
that strong doses have little or no contractile action. In no 
case have I ever witnessed a greater contraction than occurred 
in Obs. 81. 

With regard to congestion and stasis, it is remarkable that 
very weak solutions of atropia wiE sometimes produce these 
effects, I have myself once or twice experienced slight con- 
gestion of the entire conjunctiva, with dryness of the mem- 
brane and dull aching pain in the eyeball, lasting for several 
hours, after the use of a very weak solution of atropia. On one 
occaaion this condition followed the instillation of 12 drops 
of a solution of I part of sulphate of atropia in 400,000 parts 
of water. It was accompanied by a dilatation of the pupil 
from J" to -f . I have also experienced the same effects on 
two occasions after the use of dilute solutions of hyoscyamine. 
These effects are independent of any direct irritant action ; 
they are rare, and the conditions under which they occur 
appear to be very obscure. 

Action on the Skin and Mammary Secretiim, — Simultane- 
ously with that general diffusion of warmth which accom- 
panies the equal distribution of the blood throughout the 
body, a scarlet suffusion of the skin is often observable in 
young children (see Obs. 79) and those who have a delicate 
skin. This injection of the cutaneous capillaries has been 
described as a ' scarlatinous rash.' Generally it is nothing 
more than a temporary blush, but in rare cases, and in per- 
sons who are liable to vascular irritation of the skin, the 
redness remains, and its disappearance is attended with 
I Blight roughness and desquamation. As far ae my eiperi- 
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eiice goes, belladonna has no particular action on tlie shin, 
in either exciting or repressing its secretions. Its general 
effects on the circulation predispose to sweating, and this 
should not be lost sight of when we wish to excite the 
action of the skin. 

Dr. Meuriot (opere citato), including a probability {p. S8) 
in his conclusions, states: — 'L'atropine s'etimine par lea 
reins, par toutes les muqueuses, et parfois par la peau chez 
I'homme ' (p. 139). Whether this occurs after fatal doses, 
and when the kidneys are paralysed, i-emains to be proved. 
I am free to assert that in medicinal doses, and when the 
kidneys are moderately active, atropine is exclusively elimi- 
nated by the kidneys. 

While the skin is undoubtedly predisposed for sudorific 
action by moderate doses of belladonna, we shall find that 
its effects on the mammary secretion are depressent where, 
as in the early days of lactation, there is undue excitement 
of the glands. The effect of belladonna in repressing 
hyperasmia and its consequences will be considered hereafter, 
and I wiU only observe here that this influence is most un- 
mistakably displayed in allaj^ing and removing excessive 
functional activity of the mammai-y glands. 

Action- on tlie Mucous Mem.hrane and Glandular System gene- 
rally. — Theoretically we might conclude that an increased 
flow of blood through the parenchymatous glands would 
result in an increase of their secretions. With the kidney 
this is actually the case ; but in the mouth we have positive 
evidence of the arrest of secretion. While there is no lack 
of moisture on the finger-ends and skin generally, or in 
any other part of the body, and while the whole circulation 
is endowed with increased tone and activity, those parts of 
the mouth which are adjacent to the median plane are so 
completely parched that they fail to impart the least mois- 
ture to a bit of bibulous pajier or sugar kept in contact with 
them for several minutes. It is observable that this dryness 
is greatest along the median line and on either side of it, 
and that after moderate doses it extends only a short way 
outwards. Dryness of the lips, the buccal mucous mem- 
brane, and the pillars of the fauces, only occiu^ after large 
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dosea ; but a very modei"ate dose is required to render the 
centra,] part of the ton-gjie Ary and parched from back to front, 
and the bard and soft p».lates and back of the (csuphagus as 
dry and glazed as a piece of paper. If we examine the parts 
last mentioned, we shall find them dark red and congested, 
and there will be no difficulty in recognising a turgid vessel 
here and there. It is plain, therefore, that the absence of 
moisture is not due to occlusion of the bloodvessels ; we have 
in fact a condition which exactly resembles that accompany- 
ing the typhous state. The bloodvessels of the part are con- 
gested and the blood is arrested, 

It is very remarkable that stasis should result in any 
part during the operation of a dose of belladonna, which, as 
we have seen, produces general activity of the whole circu- 
lation, with increased tone in the bloodvessels and greater 
force and rapidity of the heart's action. But we must re- 
member that the tongne is a most delicate indicator of vas- 
cular as distinguished from simple cardiac excitement, and 
that it frequently becomes dry in slight febrile affections in 
which tliere is no evidence of congestion in any other part 
of the body. The disproportionate share which the tongne 
takes in the general vascular disturbance may be due to 
several causes, and these all have their origin probably in 
the peculiarity of anatomical structure which results from 
bilateral development, and generally, we may account for the 
ready production of congestion in the parts almve mentioned 
by the fact that the intercommunication of the bloodvessels 
across the median plane is less free than in the other parts 
of the body. 

While dryness is the invariable result of the use of bella- 
donna in health, it is remarkable that the reverse effect 
occasionally follows its use in disease, A quarter of an honr 
after the injection of a medicinal dose of atropia beneath the 
skin of a patient suffering from fever, I have several times 
observed the tongue, which for days before had been parched, 
contracted, and hard, swell out again and l>econie moist for 
a time. (See Effects of Belladokna in Acdte Disease.) 

The dryness very often extends to the mucous membrane 
of the lower passage of the uares. I cannot say that 1 have 
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ever noticed positive dryness of tbe conjunctival membrane 
during the actiou of belladonna, but the injection of the J- 
of a gra,ia produced ophthalmia of several daya' duration in 
one of the dogs employed in my experiments. 

The foregoing considerations lead me to conclude tliat 
more or less complete arrest of secretion in the mouth during 
the action of a, moderate dose of belladonna is a local and 
exceptional effect and one that does not extend to the glaji- 
dular system generally. 

WhUe the mouth continues in the dry condition above de- 
scribed, the salivary glands appear quiescent, and the morbid 
state of the tongue and palate rendei-s it difficult, if not im- 
possible, to excite a flow of saliva by gustatory impressions; 
but they readily pour out abundance of secretion when an 
appropriate stimulus reaches them. In a patient who was 
Buffering from severe neuralgia of face associated with pro- 
fuse salivation, the secretion was in no degree diminished 
when, as occasionally happened, a severe paroxysm of pain 
came on during the action of a full dose of atropia. In an- 
other case— tbat of a healtliy woman, aged 53, the subject of 
chronic idiopathic ptyalism — I injected sulphate of atropia in 
doses varying from -^ to ^'g of a gi'ain, without producing 
decided temporary or permanent effect on the disease. 

The influence of medicinal doses on the intestinal secre- 
tion is not very marked, but when given by the mouth and 
in large doses belladonna frequently causes nausea, and in 
poisonous doses vomiting (see cases of poisoning in a subse- 
quent table), and sometimes diarrhoea. 

The following observations lead me to regard belladonna 
as a cholagogue : — Firetly, we have seen an increase in the 
colouring matter of the btlo, as well as in the quantity of in- 
testinal moisture and mucus, in the horse {see Obs. 64, p. 19(f). 
Secondly, I have carefully watched the effect of belladonna 
in several cases of jaundice, and have failed to observe any 
diminution of the bile in the urine which has been secreted 
daring the operation of a full dose of atropia used subcu- 
taneously, or in that voided from time to time when the 
patients were taking repeated doses of belladonna by the 
mouth daily. Thirdly, we may obtain positive evidence of 
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an increase iu the secretion of bile in animals who have 
died after the prolonged action of the drug. The following 
are instances : — 

Oha. 83, — (a) An active male mouse was scantily fed and 
prevented access to water for 24 hours, and at the end of this 
time j'u of a grain of sulphate of atropia in v[ iij. of water 
was injected beneath the stin. Respiration 160. 

After 5 minutes, the animal was iu a sleepy aerai-torpid 
state, in which he continued for 10 hours, when he recovered 
mnch of his activity and took a few crtunhs of bread and 
butter. A few minutes after the injection the pupils were 
fully dilated, and the respiration 130. 

At ike Aril hour the respiration had fallen to 112, but it 
was regular and accompanied by good expansion of the chest. 
Pulse 220, regular. 

At t!ie 5tk hour the respiration and pulse had fallen to the 
minimum, the former being 81 and shallow; and the latter 
200 and feeble. The feet and legs were cold and purplish. 
At this time the animal was very torpid, he could hardly 
stand, and made very feeble resistance when handled, 

At the 6th hour the torpor was less, the respiration in- 
creased to 92 and deeper, and the pulse 280. 

Between the 7th nnrf 9tk hoiirs urine was passed for the 

first tinie, at first a little, and subsequently a large quantity. 

The mouse at the end of the 9th hour was tolerably active 

when disturbed. Kespiration 108 ; cardiac contractions 264, 

small and weak. 

At the ISih hour I left the little animal still dull and sleepy, 
and found him next morning dead and stiff, killed prolaably 
by cold, and exhaustion from the effects of the medicine. He 
had lived during 1 3 hours of the action of the belladonna, and 
survived its direct eftects, and no intestinal secretions were 
passed during the time he was under observation. The ven- 
tricles were empty and firmly contracted ; the right auricle 
full of dark blood. The lungs were free from congestion. 
The blood was chiefly contained in the large abdominal veins. 
The brain, spinal cord, and kidneys were free from conges- 
tion ; the urinary bladder empty and contracted. The sto- 
. xoacb and intestines pale. Several coils of the large intestine 
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wore moderately distended with thin yellow faecal matter, 
and the gall bladder was full of rich bile and more capacious 
than I have usnallj obaerved it. 

(6) The same dose in another fasting animal caused con- 
Biderable excitement for the first three hours, during which 
time the mouse was m active motion, couching for a short 
doze only occasionally. Narcotic effects then appeared and 
continued, under the influence of two other doses {-^ and ^ 
of a grain), until the 36th hour, when the animal became 
torpid and cold, the skin dusky, the respiration slow and 
shallower, and the heart's action too feeble to be heard. He 
continued, however, in this condition for 12 hours more, 
lying on the side and making a little movement when dis- 
turbed, and died without convulsive movements. 

During the first 16 hours of the action of the poison the 
heart's action was strong and regular, sounding like that of 
the dog, but the vibrations were twice as rapid and at least 
600 a minute, The respiration meantime was equally vigor- 
ous and rapid, the pants numbering from SOO to 240 a 
minute. 

At the end of the loth hour the senses of hearing and 
smell were remarkably acute ; common sensibility seemed 
to be slightly diminished, and when the little animal was 
thoroughly aroused from his heavy sleep he was as active as 
ever. 

At the end of the 24th hour, and 10 hours after the second 
dose, the respiration was 128 and good. During the 12 
hours preceding death, when the animal was lying on the 
side in a state of semi-torpor, the respiration continued 
regular, and numbered from 100 to 72. 

Death occurred 56 hours at least after food or water was 
taken. During the time the animal was under the influence 
of the poison, urine was frequently voided, and about the 
7th hour a large dark relaxed motion was passed. Rigor 
mortis strong. The intestines both large and small were 
relaxed and contained a considerable quantity of fluid bili- 
ous matter; the gall bladder was distended; the urinary 
bladder half full. The nervous system and the other viscera 
were in the condition mentioned in (a). 
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In both of these cases there was a cousideraMe iucrease of 
iie biliarj secretion dnring long periods of fasting. Whether 
Katropia is eliminated to any extent by the liver does not 
appear. From my observations on the quantity eliminated 
by the kidneys I am inclined to think that it is not, and that 
the increase of the bile is simply due to the increased activity 
: of the circulation, in which the liver must participate. 

Dr. Meuriot (p. 5S) concludes from an analysis by Dr. 
I Marcet,' that atropia is eliminated by the intestine ; but on 
I taming to the analysis in question (vol. ii. p. 61;;) I find that 
I Dr. Marcet's statements expressly refer to a mixture of urine 
' and fffices. At present, tben, we have no proof of the elimi- 
nation of atropia by the mucous membrane, rrom what 
we know of the vicarious action of the mucous membratie in 
the elimination of other poisons there is, however, a strong 
probability of a similar action in the elimination of atropia 
j -when the dose is sufficient to exhaust the renal function. 
Action on th-e Involuntary Contractile Tismie. — Belladonna 
has been deemed efficacious in obstinate constipation ; ' in in- 
continence of ftecal matters ; * in incontinence of urine ; and 
in the expulsion of biliary and renal calculi. 

Ita influence in these cases is usually attributed to the 
1 property which it is assumed to possess ' of increasing the 
j peristaltic contraction of the intestines, by vii-tue of which 
I it easily overcomes obstinate constipations, and which very 
[ often goes so far as to cause diarrhcea.' * 

Now I think it will be conceded that diarrhcea is no evi- 
I dence of increased peristaltic action, but rather of the reverse 
I condition. 

Increased peristaltic action often follows the subcutaneous 
use of morphia, and the intestines are emptied without the 
production of diarrhcea (see Ob». 13, p. 112), which may, how- 
ever, subsequently arise from causes independent of the eon- 
traction of umseular fibre. 

The modus operandi in tlie above-mentioned conditions 

■ TliB Ivmcrt, 1859. 

' Debrpjoe. Dbb tbHus ihirap. de !n Belind. Paria, 1883, 

■ MH. BfNioux et A. Riclur<l. Ouvlte hebdomadsire. 1BS8. 
* Meuriot. of. cit, p. 102. 
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appears to be as follows: — Belladonna allays pain, and thus 
removes irritation and the attendant epasm which is at once 
a cause of pain and an obstructing agent. And further, the 
drug relaxes the circular muscular fibre and iu the case of a 
calculus thus facilitates its passage. In incontinence arising 
from spasm the expulsive eiforta ai'e moderated. I take the 
condition of the bladder as sufficient evidence of the cor- 
rectness of this view. Retention of urine almost invariably 
occurs during the action of a full dose of belladonna, and 
dysuria very often follows. We may encourage a patient to 
make prolonged efforts to pass urine when fully under the 
influence of the drug, and he will either fail altogether or only 
pass a few drachms, and this not in little jerks which indi- 
cate spasm, but in weak driblets. Indeed the absence of 
spasm is readily determined. If a full-sized flexible catheter 
be introduced under these circumstances, it meets with no op- 
position, but slips readily into the bladder, and the urine 
flows aa sluggishly as from the bladder of a patient afflicted 
with paraplegia. I have several times had occasion to use 
the catheter in order to complete an observation. When 
the viscus has contained quantities varying from | vij. to 
% xix. its contractile force has only been such that, while 
the handle of the instrument {No. 11} has been held hori- 
zontally with the orifice lodged upon the margin of a glass 
jar 3J inches across, the stream has fallen in a short curve 
a space of 4 inches before it has come in contact with the 
opposite aide of the vessel, 

The frequent micturition which is observed after poison- 
ons doses, and sometimes after medicinal ones, is the re- 
sult of repeated calls to empty a distended and weakened 
bladder. Faint spasms (p. 240) may occasionally happen. 

It appears pretty conclusive, then, that belladonna re- 
laxes the hollow viscera, and it is to this effect that we 
must attribute its antispasmodic, as well as its expulsive, 
fiction. Experimental enquiry shows that the circular fibres 
of the hollow viscera are under the control of the spinal 
cord, and there is reason for believing that the longitudinal 
fibres are equally under the influence of the sympathetic 
nervous system. We can easily understand, then, how the 
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' Bction of beUadonna, by relaxing the circular fibres and at 
the aame time tightening the longitudinal, may be effectual 
in getting rid of a biliary or renal calculus, or an intestinal 
t concretion, and this withuut the strong expulsive efforts 
1 which accompany contractions of the circular fibres. For 
I the same reason no particular intestinal contractions would 
I occur in the absence of such fulcra for the contractions of 
I the longitudinal fibres. 

These remarks are equally applicable to the bladder, the 
|. contractile fibres of which, aa disease of the spinal cord 
E teaches us, receive their stimulus through the spinal nerves. 
I am glad to find that one of our best authorities ' on the 
I practical use of medicines agrees with me in tliis view of the 
I action of belladonna. He aaya : — ' Externally used 1 believe 
I belladonna to be the best remedy we possess against tenes- 
I tnus, whether the womb, the anus, the urethra, the nipple, 
I or the eyelid be the seat of the forcing action. I have applied 
I eotton-wool soaked in a solution of sulphate of atropia, to 
file neck of the womb, to quell the forcing pains of uterine 
■(p. 98). 

jn the Piipits. — Next to its influence on the circula- 
tion, the most prominent effect of the action of belladonna con- 
sists in dilatation of the pupils. We may watch them in the 
horse, opening rapidly within a quarter of an hour after the 
Bubcutaneous use of atropia. It is no passive relaxation of the 
radiating fibres of the iris ; on the contrarj', there is evidence 
of direct antagonism between the occluding and dilating 
I fibres. Just at the time when the dilatation of the pupils was 
I beginning, after a dose of beUadonna, I have called in a 
patient from a subdued light, and placed him at a distance 
of three or four feet from an ordinary gas-lamp. On examin- 
ing the pupils, I have now and then been much surprised 
to find them decidedly smaller than they were under the 
same circumstances before the injection. This contraction 
has persisted for several minutes, when aH at once the pupil 
has given way and become broadly dilated. It would seem 
from this observation as if the third nerve had been roused 
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to unusual exertion jnst at the time when the increasing 
inflneuce of the eyiupathetie began to be iirat felt, and that 
the sudden stimulus of light had called forth its opposing 
energy to such a degree that for a few minutes it was able 
to repress the rising force of the sympathetic, which a little 
later on would become overpowering. 

The cause of the dilatation is variously interpreted. Meu- 
riot says ;— * At the present day experimental physiology ha« 
acquired the irrevocable fact, tliat after the action of atropia 
the 3rd pair do not respond to electrical excitotton. None 
of the other nerves of the iris are similarly affected, and 
the sympathetic and trigeminal preserve their excitability. 
Atropine paralyses the common motor oeuli in its peripheral 
extremities, and to this cause the loss of accommodation is 
referable ' {p. 129). He admits that the more obvious effects 
of this paralysis, such as ptosis, loss of movement of the 
eyeball, and striibismus, are very rare, and states that ' in 
the majority of eases the iiiterocular ramifications are alone 
implicated,' because 'the ciliary branches are bathed in a 
flaid in which it is easy to discover the presence of the 
poison' (p. 130). 

Disregarding the somewhat unscientific postulales that the 
humours of (he eye contain more atropia tliau the blood and 
common fluids, and that the effect of the poieou on the con- 
ductors is more powerful than on the nerve centre, I readily 
admit that wlien a patient is coraatnse from the effects of 
belladonna, the 3rd nerve is completely paralysed, but I see 
no reasons for admitting that the third nerve is more readily 
paralysed under the influence of belladonna than any other 
motcr nerve in the body. The effect* of a poison which has 
a direct paralysing action on the third nerve have been fully 
considered at p. 8. Impairment of accommodating jmwer, 
it has lieen seen, is the first of these effects, then follow ptosis 
and strabismus, and last of all, and in only a shght degree as 
compared with the result of belladonna action, dilatation of 
the pupil. 

But let iifl carefully ascertain the effects of a mydriatic. 

Ob». 84.— Having injected -^ of a gram of sulphate of 
hyoBcyamine beneath the skin of the subject of Obs. 20, 
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■ p. 126, the visual phenoineua were carefuUy observed. Tlie 
Imedicme produced powerful soporific effects without causing 

■ the least iutellectual disturbance. At the end of 2J hours 
Pthe dilatation of the pupil was such that it contracted to i" 
I only at the bright light of day. On endeavouring to read 
■{he paper at the usual distance, he was unable to decipher 
|«veii the head lines. There waa a thick haze before the eyes, 
I lie could not distinguish his finger-nails, and the letters 

■ appeared run together to form an uniform dark surface. 
KBut when he held the paper at full arm's length and at the 
Isauie time inclined the head backwards— making a distance 
I of 36 inches— he was able to read the smallest type of the 

' Times ' newspaper fluently. He recognised the lightning 
I conductor (p. 127), as a film projecting &om the side of the 
[ chimney pot. By means of a double convex lens or a pin hole 
I in a card, he was able to read any tj'pe at a distance of three 

inches from the eye. 

The condition of the vision just described appears to be 
I exactly that which is experienced by the lower animals under 
I the same influence. When the dog is called from a distance 
I lie turns round and looks directly at the fa.ce of the person 
I who has called him, as if he recognised him clearly, but 

when he attempts to meet him, he seems to be enveloped in 
1 darkness. He hesitates at every step, mns hia nose against 
r every object in his way, and, unless assisted and encouraged 
t ly frequent calls, becomes distracted and gives up the endea- 
w Tour. If he should succeed in approaching his master, he 

stops at a distance of one or two feet from him, then raising 

himself on the hind legs in the act of putting the paws 

npon his raaater's knees unexpectedly falls short of his legs 

altogether. 

Such are the well-known effects of atropia on the vision. 

They are quite distinct from those produced by eonium. 
f Atropia causes dilatation of the pupil and presbyopia or 
I more correctly hypermetropia, a defect that may be removed 

by the use of double convex glasses. But eonium is followed 
I by distinct weakness and sluggishness of the accommodating 
!■ action, attended with every degree of overlapping of the 
lagea, and ultimately double vision ; and these effects are 
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accompanied by the outward signs of paralysis of the third 
nerve, viz., ptosis, strabismus, immobility of the eyeball, and 
dilatation of the pupil. It is further to be observed that 
dilatation of the pupil ia neither the first, nor the most 
marked effect of the action of conium, and this is in accord- 
ance with what we observe in chronic disease of the third 
nerve. In such cases ptosis and strabismus are much more 
prominent symptoms than dilatation of the pupil- The two 
conditions then produced by belladonna and eontum respec- 
tively are so different that we cannot reasonably refer both 
to the same cause ; and a.3 there can be no doubt that 
paralysis of the third nerve is the cause of the visual efiecta 
produced by conium, we must seek some other explanation 
of the atropia phenomena.' Leaving out of consideration 
any effect on tlie retina, dilatation of the pupil and hyper- 
metropia constitute the whole of the effects of such doses 
of belladonna as may be taken without danger to life, and 
I venture to suggest that these are simply cause and efiect. 
There is much difference of opinion as to the mode in which 
the aeeoramodation of the eye for near and distant vision ia 
effected. The explanation generally accepted is that which 
has been given by H. MuUer and Bowman. 

Mr. Bowman supposes that the lens is advanced by the 
action of the ciliary muscle, the contractions of which draw 
the ciliary processes forwards and outwards. But Helmholtz 
has shown that the adaptation of the eye is accompanied by 
a change in the figure of the lens, the antero- posterior 
diameter being increased, and the anterior surface rendered 
more convex, while the posterior surface undergoes no 
apparent change either in figure or in place. Now, traction 
upon the circumference of the lens iu a forward and outward 
direction, if it had any effect at all, woidd cause a Battening 
of the anterior surface ; the reverse of what occurs in the 
accommodation of the eye to near objects. It is plain, 
therefore, that we must find some other explanation of the 
manner in which accommodation is effected. And first it 



' ThflieMproof of lb* undiminished m-livity of the third nerre, ialhe 
of ibf pupil which may he xiilaeeefd daring the sleep of ono under the 
a full dnie of atropis. (.'<«e p. 250.) 
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ippears that the agent muBt be & coinpreaitiv^ one, for as the 
lens is firmly fixed in the vitreous humor and ia not free to 
move alone, no traction-foree which does not compress the 
.eyeball wholly or in part, can alter the position, or to any 
t the form, of the lens. 

A little consideration, I think, will show that the iris itself 
is the chief agent in compreaaiiig the lens, and effecting the 
accommodation of the eye. 

Let us regard the anatomical connection of the part for a 
minute. 

Towards its circumference the iris separates into two 
nes, an anterior and a posterior. 

The anterior passea vertically upwards to be attached to 
the slightly incurved line of junction between the cornea and 
the sclerotic ; the only part of the globe, it is t« be observed, 
that can be drawn inwards by the action of the internal 
mnsclea of the eyeball. The posterior, diverging a little from 
the anterior, passea upwarda and a little backwards over the 
,*nterior half of the ciliary body, v?here it cornea forwards 
■lietween the lens and the iris. 

Very shortly after they corae in contact the radiating 
Ibres of the iris become continuous with the outer surface 
iof the ciliary body. Traced further upwards and backwards, 
they become lost in the ciliaiy muscle itself which covers 
over the posterior half of the ciliary body. A muscular 
plane then extends from the choroid, just behind the ciliary 
body, to the pupillary mai^in. In its passage forwards, 
where it lies between the incurring cilioi'y proceasea and the 
corresponding part of the sclerotic, it becomes increased in 
quantity, and fills up the space left by the separation of the 
two, and forming an attachment to the margin of the sclerotic 
thus constitutes the so-called ciliary muscle. The contrac- 
tile tissue is thence continued downwards over the anterior 
part of the ciliary body as the converging fibres of the iris 
{the dilator of the pupil), the inner extremities of which are 
connected with the sphincter. 

The interruption between the fibres constituting the ciliary 
muscle, and those forming the circumferential parts of the 
iris, and the attachment of the former to the sclerotic, is an 
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arrangement which is observed in other parts,' the freah 
jMiints of attachment giving greater power to the contraction 
of the niTiscle. 

Such being the arrangement of the whole of the muscular 
tissue contained within the globe, we come now to ascertain 
the effects of its contraction. 

In the first place we may safely assume that the muscular 
tissue of the iris is constantly maintained in a state of 
moderate tension, and that dOatation and contraction of the 
pupils is merely the result of a slight preponderance of one 
set of fibres over the other. 

Tt necessarily follows that forcible contractions of the 
pupil tighten the whole system of radiated fibres, and that 
pressure is thus exerted upon the whole of the ciliary body, 
from its posterior limits behind, forwards and inwards in the 
direction of the lens, npon the margin of which the pressure 
is transmitted. Since, however, the central parts of the lena 
can alone offer substantial resist-ance, the margin is com- 
pressed, and the figure of the body altered accordingly. 

Thus adaptation may be effected to some extent by the 
mere contraction of the pupil and when the radiating fibres 
are in a passive state. When, however, the sphincter, no 
matter what be the size of the pupil within moderate limits, 
forms a fixed line for the active contraction of the radiated 
fibres, the pressure on the ciliary body, and through it on the 
margin of the lens, is increased. If the pupil contract under 
these circumstances, the pressure becomes very considerable, 
and the anterior convexity of the lens is proportionately 
increased. 

This pressure, which if directly transmitted to the lens by 
the irregular surface formed by the ciliary processes, would 
disturb the regularity of the refraction, is most equiJly dis- 
tributed by the fluid contained in the canal of Petit ; and 
thus the perfection of tlie refracting medium is maintained 
under every degree of pressure. The attachment of the 
ciliary muscle to the edge of the sclerotic is no doubt a con- 
trivance for regulating the pressure upon the lens and pre- 
venting it from becomijig at any time excessive. 
' Bm a. paper bv Mr. Ellif, Rojnl Sop. TrBHs,. IBBB. 
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But further, the anterior plajie of the iris is inserted into 
the slightly iuflexed line of junction between the sclerotic 
and cornea, and contractiona of the iris must, therefore, 
constrict the eyeball at this line and eompreaa the contents 
to some extent. As results of this action, the conTesity of 
the cornea is slightly increased, and there is a correspond- 
ingly slight advance of the central parts of the vitreous 
humor and the lens. The sli^ltt compression occurring simul- 
taneously witli the contraction of the radiating fibres, serves 
to steady the lens at the moment it undergoes compression. 

The cUiary body being completely under the control of 
the radiating system of fibres, not only effaces at the time of 
its compression that portion of the lens in which spherical 
aberration chiefly occurs, but being simultaneously drawn 
forwards and inwards so as to overlap the front of the lens to 
a greater extent than in distant vision, still more completely 
obviates this defect by excluding the circumferential rays. 

The effects above described are regulated by the contrac- 
tions of the pupil, the degree of which in the production of 
a given amount of aeeotnmodation varies with the individual. 
Thus, as I have before stated, contraction of the pupil and 
accommodation are simply cause and effect. 

The instant that the strain of near vision ceases, the 
pupO dilates, the engorgement of the ciliary vessels is relieved, 
the lens returns by it-3 own elasticity to its original form, and 
the vision becomes presbyopic. 

Such I believe is the intelligible and perfect contrivance 
by which the accommodation of the eye to near vision is 
effected. The action of mydriatics is the reverse of that 
which we have been considering. The stimulant effect of 
belladonna on the sympathetic simply overpowers the influ- 
ence of the 3rd nerve. The sphincter gradnally yields to the 
stronger contractions of the radiating fibres and the pupil 
opens. As this occurs, the action of the circular fibres is 
progressively weakened, and when the sphincter is fairly 
overpowered, it no longer affords an unyielding line to the 
contracting fibres, and these having now no fixed support for 
mward aitd convergenU action are thus rendered incapable of 
■ eompressing the lens. 
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When the dilatation is complete the hypermetropic effect 
IB probably increased by the traction of the ciliai-y body for- 
wards and outwards towards the lines of attachment of 
ciliary muscle and the anterior plane of the iris, which, 
■while it cannot disturb the position of the lens removes from 
its edge even that pressure which is due to mere turgidity of 
the ciliary body. It thus appears that dilatation of the 
pupil and hjpermetropia may exist independently of paralysis 
of the 3rd nerve. 

Action on. the Cerebrospinal Nervous Syatem.. — The general 
effects of belladonna resemble those of opium in being ex- 
citant and hypnotic, but in their particular character they 
differ greatly from those produced by opium. The excite- 
ment does not produce cramp ; and convulsion is an after- 
effect and not a result of the direct action of belladonna. 
So also the soporific effect is much less marked ; it never, 
in man, amounts to narcotism, and the coma which super- 
venes during the last hours, after a poisonous dose, is, lite 
the convulsions which occasionaUy happen, a remote eon- 
sequence, and not a direct effect of the action of the drug. 

It is only after moderate medicinal doses that we witness 
soporific efiects (see Obs. 73, p. 203). If the dose be duly 
proportioned to the indiviiJnal, the soporific effect is often 
very consilerahle, and in some persona as great as that pro- 
duced by morphia. The effect, moreover, is quite independent 
of the alleviation of pain. 

The influence of ^ a grain of acetate of morphia on Samuel 
M. and John W. is recorded in OVg. 19 and 20, pp. 125 and 
126. The hypnotic effectof.jU of agrain of sulphateofatropift l 
(given by the akin) on these patients was, to say the least, 
etjually powerful. Tlie latter patient, after remaining for 2 ' 
hours under observation in a very drowsy lethargic condition, 
has gone home, a distance of 4 miles, laid down, and slept i 
soundly and continuously for 3 hours. (See also Action of ' 
Belladonna in Acdte Disease, p. 2.50.) 

Aftor larger doses, insomnia and delirium arise, and poi- 
sonous doses prolong these effects for many hours, and the \ 
patient gradually passes into the comatose stat«. As occurs 
with opium, insomnia with illusions, or delusions, or both, ' 
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■^ca.<iioDaI1y follows a merliciiial dose of belladoiina. (see 
Ohs. 75, p. 205) ; the particular effect, as happens with opium, 
being determined by the condition of the patient or the 
pecoliarity of nervous constitntion. 

The cerebral a<?tion of excessive doses of the two dmga 
differs chiefly, if not entirely, in the intensity of the soporific 
effects. Both cause delirium, but sleep converts that pro- 
duced by opium into a dream, ■while the insomnia which 
accompanies the belladonna action allows of its active mani- 
festation. In the dog and the horae the soporific effects of 
belladonna are not so powerful Eis in man, but in the mouse 
they are as potent as those induced by any of the prineiplea 
of opium. In some the hypnosis amounts to narcotism, but 
the animal may generally be more or less completely aroused. 
Some observers' regard the insomnia as a consequence of the 
activity of the circulatitm ; but the most intense excitement 
of the heart is compatible with heavy sleep or profound nar- 
cotism. [See Ofed. on the dog, &c., Combined Action op 
Opium and Belladonna; and also Obs. 83 (6), p. 228). 

The influence of belladonna on the sensory centres agrees 
very closely with that of opium. More or less ana?stheBia 
results from the action of both drugs, but the effecb of bella- 
donna, is less marked in diminishing natural sensation than 
in relieving neuralgia. Its influence on morbid sensation is 
not merely palliative, it is remedial. The beneficial effect is 
partly attributable to a direct action on the nerve tissue, and 
partly to the influence of the drug in removing hypereemia, 
from which the neuralgia often results. 

The action on the motor centres and the spinal cord is 
comparatively slight. The corpora striata participate both in 
the hypnotic and in the excitant effects. Giddiness and 
muscular weakness, from inability for exertion, rather than 
from real loss of motor power, accompany the hypnotic 
effect ; while restlessness and insomnia as invariably occur 
when the hypnosis is overruled by the excitant action, Rest- 
lessness is a marked result of the action of belladonna in 
excessive doses. The subsequent exhaustion is proportionate 
to the previous excitement, but actual paralysis, like coma, 

• Uaminuml uu Wuketuloi Bs : PhiUil.-lphiM, ISfiO. Mcuriut, up. cit.p. IW 
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is a result of exhaustion, and not an effect of the direct ootitn 
of tlie drufT. 

The. apinat cord ia least of all affected by the action of belli 
donna. Some obaervera conclude that the reflex functi 
is diminished, others that it is increased. The truth appearV-l 
to be that it is only when the voluntary control over th^l 
muscular movements is weakened, that any effect on the 
cord is observable. When the movements become feeble and 
tremulous, it is then tliat jactitation appears and feeble con- 
vulsive movements are apt to supervene. It is not that tho 
reflex activity of the cord is increased, but that the volul 
tary control is weakened. 

The action of poisonous doses of belladonna is uauaUj 
very protracted. In wann-blooded animals it will often c 
tinue for many hours (see Obs. 83 {b)); and in the cold^ 
blooded frog it persists for several days. During the las6 
few hours of the life of the mouse, and after it has beeis 
reduced to a torpid (comatose) condition, reflex moveraenfcB 
can be readily induced by pinching the skin, or pricking ths 
rum]> portion of the tiiil, or the soles of the feet ; and some- 
times the little animal will experience a general spasm^. 
which only differs from that produced by codeia or thebaift 
(see p. 173) by the comparative slowness and feebleness of 
the movements. 

The action of atropia leaves the frog in an excessively- 
nervous state ; the least disturbance causes great agitation, 
with increase of the respiratory movements, and a touch 
often throws the animal into a tetanic convulsion. (See Ap^ 
pendix.) 

That the reflex activity of the cord is diminished by con- 
traction of the vessels of the pia mater is a view in wbid 
we can no more agree than with that which attributes tbi 
dilatation of the pupil to a similar condition of the vesseS 
of the choroid. We are satisfied that belladonna is unablo 
to produce these mechanical effects (see p, 223). 

Wo have seen that the effect on the 3rd nerve is neither 
depreasent nor excitant to any appreciable extent; and if 
we examine any other of the nerves proceeding from the 
crouio-spinaJ axis we shall be led to the same conclusiou. 
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Those which administer to the respiratory function are of 
the firat importance and require separate consideration. 
With regard to the respiratory movements, it is generally 
considered that belladonna increases them. My own obser- 
vations lead me to conchide that belladonna has no direct 
influence on the respiration (see Obg. 77, p. 207). In man, I 
have only once seen the maximum rate of respiration main- 
tained during a state of rest (see Obg, 76, p. 206). In all 
other cases the breathing has assumed the diminished rate 
proper to repose. Large doses which cause general reatless- 
ness and nervousness, may indirectly eioite the respiratory 
movements, but even this, according to my experience, is 
Once I have noticed a persistent acceleration in the 
lOuse (Oba. 83 (fc) p. 228). I have occasionally witnessed, dur- 
ing the rise of the belladonna symptoms, a little transient 
panting in the dog ; but these effects are too rare and incon- 
stant to be attributed to a direct action on the respiratory 
movements. My enquiry, however, has reference to the 
action of medicinal doses, and of these I can say unreservedly 
tha.t they have no influence whatever on the respiration. 

On the Vagus. — Dr. Meuriot' concludes that atropia is a 
Magculo-cardiac poison, and that it accelerates the action of 
the heart by paralysing the peripheral branches of the 
pneumo-gastric nerves ; and that while small doses accelerate 
the respiratory movements by exciting the respiratory cen- 
tres, large doses diminish the respiratory movements by 
paralysing the extremities of the vagus. 

The facts irom which he derives these conclusions are the 
following : — 

1. Weak doses of atropine a,ccelerate the heart and in- 
crease the pressure of blood in the arteries. Poisonous 
doses have the reverse effect. 

2. In animals in whom the vagi had been previously cut, 
atropia causes no acceleration of the pulse, but the contrary, 
together with a diminution of the pressure. 

3. In animals in whom the vagi were divided when they 
were already under the influence of ati-opia, no acceleration 
of the heart followed, and only an increase of the pressure ; 

' Op. i:itiilo, pp. 13B and 73. 
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but afterwards there nas a decrease both of the pulse and of 
the pressure. 

Now let us stop to enquire for a minute what are the 
efifects of the section of the pDeumo-gastric nerves? First 
the pulse attains its maximum acceleration for the indi- 
Tidual ; ' the heart ia in a contiuuoua thi'ill, and never empties 
itself, so that the whole systemic circulation is unduly dis- 
tended ; the thoracic cavitj is in a state of permanent dis- 
tension in consequence of the excessive action of the inspi- 
ratory muscles ; the veins in the chest are so distended that 
they admit of no further ainplihcation during the inspiratory 
effort.' ' 

Section of the vagi then is tantamount to removing the 
great forces of free active dilatation of the right heart, and 
the suction power of the inspiratory act, in advancing the 
flow of the blood, and to placing at the same time a loose liga- 
ture around the pulmonary artery. We are all familiar with 
the consequences. It is not that the heart is cut off from 
the influence of inhibitory nerves, as M. S4e, MM. E. aud 
M, Cyon and others would have us believe ; but the organ is 
naturally excited to the utmost, and tlie pressure within the 
left ventricle is greatly increased by the engorgement of 
the pulmonary circulation. The heart is exercised to the 
full extent of its power, and neither belladonna nor any 
other agent can urge it beyond. Nay, further, an artificial 
stimulus under these circumstances, if it have any influence 
at all, acts only as a tonic and apparently as a sedative in 
reducing the irritability of the organ. Now according to 
Dr. Meuriot's statements, belladonna actually does this, and 
if the pneumo-gaatric nerves be divided before or during the 
action of atropia, the result is the same, the heart's action is 
a little quieted, and the arterial pressure is decreased. 

This is precisely the effect of belladonna in disease. 
When the pulse is at its maximum in fever, and when the 
lungs are perfectly free, the subcutaneous injection of atropia 
in either small or large doses fails to increase it, and generally 

' ' Influence of thi: Mor'-menla f>f Bespimtion on the Circulnlinn of tho Blood,'ljj 
J. Buidon SandersDn, M.D. Phil. Traat., toI. 1S7. p. Sei. 1897. 
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causes a dimmution of its frequency. (See Theeapeuticai, 
USE OP Belladonna, p, 246). 

Belladonna, we conclude then, has no paralysing action on 
the vagus nerves, as exhibited in either the respiratory move- 
ments or in the action of the heart. Further confirmation 
of this conclusion will be derived from a consideration of the 
effects of the combined action of belladonna and opium in a 
subsequent chapter. 

Tliat large dosee of belladonna ultimately decrease the 
rapidity and force of the heart's action, I have already 
admitted ; but this arises from no special action on the 
vaseulo-cardiac system, but from overstimulation, or ex- 
haustion of the sympathetic nervous system. 

I have compared the action of atropia on the nervous 
centres to that of spontry platinum on hydrogen, and the 
simile admits of being fully and consistently applied. The 
most decisive result of the action of belladonna is a very 
considerable Increase of the phosphates, and the whole of 
the accompanying phenomena may be attributed to excessive 
stimulation of the nerve-centres attended by increased 
oxydation. This effect is determined by the presence of 
atropia, just as the union of oxygen and hydrogen is deter- 
mined by the presence of spongy platinum. 

The essential action of atropia, therefore, appears to be 
hyperoxydation of nerve-tissue. If the supply of oxygen 
were proportionately increased the process would probably be 
sustained until nutrition failed ; but the respiratory function 
is only rarely and exceptionally increased, the blood suffers 
deosydation, the nervous system manifests general depres- 
sion and symptoms resembling those of poisoning by carbonic 
oxide or carbonic acid supervene. The temperature falls and 
the skin becomes cold and dusky, the respiratory movements 
become slower and shaUower, the heart's action weaker, and 
torpor soon ends in coma. 

The influence of the respiration in sustaining the action of 
the drug is well seen in contrasting its effects on the subjects 
of Ohn. 83 p. 227. To all appearance the animals vr^re equal 
in development and vigour, and the circumstances under 
which they were placed were also equal. 
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mHERAPETTTICAL USE of BELLADONHA.— We come now to 
the practical application of the facts which the study of 
the physiological action of belladonna haa disclosed, and it is 
obyious that oiir notions of the therapeutical powers of the 
plant must not be confined to its anti-spasmodic and anodyne 
properties; and that in the medicinal use of the drug its 
deliriant effects should rarely or never be induced. 

Belladonna must be regarded in the jirst place as a direct 
ajid powerful stimulant to the sympathetic nervous system, 
or in other words, to the heart and bloodvessels ; gectmdly, it 
is a potent diuretic ; thirdly, by virtue of a direct action on 
the nerve-centres, and of its stimulant effect on the circula- 
tion, it is an oxydising agent ; fourthly, it possesses powerful 
anodyne and hypnotic properties; and fifthly, as a result of 
its action on the sympathetic and sensory centres, it is a most 
valuable antispasmodic. First as a vascido-cardtac stimulant. 
It is remarkable that this, the primary and essential result 
of the operation of belladonna, should have been so long 
overlooked. So simple and immediate is the influence of this 
. plant in exciting the action of the heart, and so powerful in 
increasing and sustaining the force and rapidity of the cir- 
culation, that none but its own natural allies datura and 
hyoscyamus at all approach it ; and in the directness and 
simplicity of its action it is superior to either of these. Simply 
then OS a general diffusible stimulant, belladonna surpasses all 
other drugs, whether derived from the animal, vegetable, or 
mineral kingdom. In all conditions and diseases, therefore, 
in which there is depression of the sympathetic nerve-force, 
such as syncope &om asthenia or sliock ; in the collapse of 
cholera ; in failure of the heart's action from chloroform or 
other cardiac paralysers, the subcutaneous use of atropia is 
the most appropriate and hopeful means of resuBcitation. 
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In nsiDg it as such, we must bear in mind tie fact which 
haa 80 often forced itself on the attention in the conrae of 
our enquiry, that the stimulant action of the drug is soon 
superseded when the dose is excessive by depressent effecta, 
In other words, the power of the drug to exhaust is in direct 
proportion to its power to stimulate. Given with a view of 
exciting or auataining the heart's action, the dose will range 
from the -^ to the -^ofa grain, and it should never exceed 
the Vo (see p. 205-6, &c.). 

While eases such as the above will call for the occasional 
use of belladonna, my experience of its beneficial action in 
ncu(e dUeaee, in hypersemia and stasis from impaired power 
or disordered action of the sympathetic, either general or 
local, leads me to believe that it has not yet attained to its 
legitimate place as a therapeutical agent, and to anticipate 
that its sphere of uaefulness will be acknowledged before 
long to be co-extensive with that of acute disease itself. 

The similarity of the general phenomena which attend the 
operation of belladonna and those which accompany pneu- 
monia, enteritis, the development of pns in any of the tissues 
or organs of the body, &c., has already arrested the atten- 
tion (p. 217}. We know that these local diseases are the 
result of hyperemia and stasis, and of exsudationa, and their 
transformations which are taking place to relieve the con- 
gestion of the bloodvessels of the part. But what of the 
jiyrexia? why the general vascular excitement because the 
bed of the nail or the tonsil is inflamed ? We call it sym- 
ptomatic or sympathetic, and so it really is. One part of the 
sympathetic nerve is irritated, and the whole system is aroused 
against a local offender. The pyrexia then is not the disease 
but the remedy. Nature is lavish in this as in all else ; she 
developes the curative means abundantly, and leaves us to con- 
trol them. Thus we dissociate pyrexia from morbid action ; 
but if it be left uncontrolled, exhaustion ensues, and the 
remedial action becomes a part of the morbid process, just as 
occurs with belladonna itself when used injudiciously. Thus 
in applying bellailoniia to the treatment of acute disease, we 
are not blindly led by an unscientific dogma, but simply follow 
nature. We divert the sympathetic from the original cause 
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of its irritatioa by the introduction of another and more 
general influence which can be readily adjusted and con- 
troUed. 

Under the influence of this more general action we see the 
local irritation and pain abate ae soon aa the hypertomia is 
relieved ; and the products of the inflammatorj- process are 
rapidly removed as the circulation through the part is freely 
catabHahed. 

A clear view of the action of belladonna on the healthy 
tisauea is readily obtained by such an experiment as that re- 
corded at p. 220. The blood is equally distributed through- 
out the body, we see tlie ultimate ramification of the arteriea 
contracted to about ^ of their original dimensions, there 
is increased tone with slight contraction in the capillaries 
tbetoselves, and the part contains only a moderate amount 
of blood, while the rapidity of the circulation is such that it 
receives in a given time twice the quantity of blood that it 
does in health. 

We may aa readily satisfy ouraelvea of the influence of the 
drug in removing congestion and stasia. Thus, if ^i^ of a 
grain of sidphate of atropia be injected under the skin of a 
frog in which some cardiac paralyser has previously produced 
a condition of stasia in the web, we shall soon see the oscillat- 
ing current begin to take a forward course, and in a short 
time the flow wiU be re-estahhahed, the dilated vessels will 
recover their original dimensions, the circulation will pro- 
ceed with unwonted tone and vigour, and for many hours a 
slight contraction of the bloodveascla may be observed. 

Passing from these observations to a consideration of the 
action of belladonna in inflammation, we are naturally led to 
expect that ite influence would be both powerful and bene- 
ficial. And such indeed is the case, provided that the medi- 
cine be timely and judiciously used. 

The action of belladonna in febrile diaeaeea is frequently 
attended with results which are not only unexpected, but 
exactly the opposite of what is observed in health. Thus it 
may happen, if we give a full dose of atropia to a patient 
with a pulse of 120 and higher, a dry and hard tongue, and 
pupils measuring the i", that after 10, 20, or 30 minutes, 
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■when the action of the belladonna is fully developed, the 
pulse will be decreased {Cases 5, 10), the tongue be moist 
{Cases C, 8), and the pnpila contracted (Case 5). Two similar 
effects, the one arising &om a local irritation, and the other 
from the presence of belladonna, like spreading circles on a 
smooth Bheet of water, interfere and neutralise each other. 
The coincidence of the two actions and a corresponding 
augmentation of the effects may he possible, but this I have 
never witnessed. Diminution of the pulse with increase of 
force, moistening of the tongue and unchange of the pnpil, 
may often be observed ; contraction of the pnpil is a rarer 
effect. 

It appears, therefore, that the stimulant action of bella- 
donna is converted in great measure in febrile diseases into 
a tonic and sedative influence. 

With this brief introduction, I will now record some of 
the results of my experience of the medicinal use of bella^- 
douna in acut€ disease. 

1. Pneumonia. — If it were true that belladonna paralysed 
the vagus, lis influence in this disease would be the reverse 
of beneficial. If on the other hand it is to be regarded as a 
simple stimulant to the sympathetic nervous system, it is of 
all remedies the most hopeful. The results of its use prove 
that the latter is the more correct view of its action. In 
watching the following severe cases I have been astonished 
to witness the rapidity with which the grave symptoms have 
subsided, and perfect convalescence has been established. 

Cage 1. — Jane E., aged 14. admitted into the London 
Fever Hospital on the fifth day. P, 120. Respiration 54, 
fihallow. Much pyrexia and cough. Lower half of the left 
back quite dull with faint naked tubidar breathing towards 
the spine, and absence of breath-eounds elsewhere. Dim in - 
ished resonance of and tine moist crepitation in the rest of 
the lungs. Diffuse crepitation in the right lung behind. 
Expectoration scanty, viscid, and rusty- coloured. 

5i!li XX. TincluTce belladonnte cum 3 88. Spiritus ammonicE 

eompositcE : quartis horis. 
Tenth day. Had continued to improve rapidly. Pulse 65. 
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Iteepiration 25, with good heaving of the chest. No cough 
or expectoration. The left back perfectly resonaJit, and the 
respiration full and clear, excepting below the left axilla, 
where there was a little pleuritic rubbing, and pain on taking 
an extraordinary inspiration. Tongue moist and clean. Skin 
cool. A desire for food. 

Twelfth day. Convalescent, bright, and cheerful. Pulse 
86. Respiration 19. Lung-sounds everywhere clear and 
strong. Tongue clean, dryish anteriorly. Pupils 4 away 
from the light. Omitted the belladonna. 

Case 2. — Michael T., aged 30. Admitted on the 3rd day. 
Pulse 118. Respiration 40, shallow. Much pyrexia. The 
left back, from the spine of the scapula downwards, com- 
pletely dull and silent ; above this part fine crepitation and 
tubular breathing. The right back resonant, but there was 
diffuse moist crepitation. Cough very troublesome ; expec- 
toration frothy, viscid, and tawny. 

HI XX. TindnriK belladonnas quartis horw. 

Twelfth day. — Had progressively improved, and now there 
was a total absence of febrile action. Pulse 60, of good vohune 
and power. Respiration 25, regular. Pupils ^". Tongue 
clean and pink, but dryish and rough anteriorly ; complained 
that the medicine caused great thirst, and that he could not 
Bee to read. Left side everj-where resonant, but less so than 
the right. Air entered everywhere with a clear, loud, vesi- 
cular sound, excepting beneath the spine of the scapula, 
where the breathing was naked and only tubular and the 
voice bronchial ; and at the extreme base, where there was 
fine crepitation and occasionally a little mucous r^le, but the 
air entered well. Breathing good in the front with a little 
snore or crackle at the end of inspiration. Right lung clear 
everywhere. No expectoration ; a very little dry cough. 

Fourteenth day. Felt well, but complained of the drynesa 
of the mouth and thirst. Pulse 50. Respiration 25. Pupils 
J". Left chest everywhere resonant, and the air entered 
freely but feebly with a natural vesicular soimd, excepting in 
a limited portion about 2 inches square beneath the spine 
of the scapula; and in the axilla. In the former situation 
the respiration was still tubular, and in the latter there was 
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diminished resonance with obscure breathing accompanied 
by a faint and distant crackling. There was no cough. Ap- 
petite good, and wished to get up. 

Sixteenth day. PiUse 55. Respiration 25. Morbid area 
behind reduced to a little spot which could be covered by the 
end of the stethoacope. In thia there was tracheal breath- 
ing still. There was but little change in the axillary 
region. 

Tujentielh day, Kesonance and breath-sounds everywhere 
normal. Convalescent. Omitted the belladonna. 

Case 3. —In the following case mercury, opium, and bella- 
donna were used simultaneously. In advanced stages of 
the disease the combination is a most valuable one :— 

Georgina G., aged 15, admitted into the London Fever 
Hospital on the seventh day of the disease. Pulse 120. Respi- 
ration 40. Pupils y. Tongue iurred and moist, red at the 
tip and edges. Severe pyrexia. Face flushed and anxious. 
The right back quite dull throughout ; breathing inaudible 
in the lower half, in the upper half tubular. Cough severe, 
with rusty-coloured pneumonic sputum. 

Ordered ammonia and senega, constant sinapisms to the 
hack, and |iv. of wine. 

Ninth day. Pulse 120. Respiration 50, Physical signs 
unchanged. Skin very hot. Face deeply flushed. Slept 
little and was restless. 

Calomel \ grain and opium J grain, every two hours. t)i.xv. 
Tinclurai beitadonniE- every four hours, and a blister to the 
right hack. 

Eleventh day. Pulse 96, Respiration 35. Pupils ^. 
Cough and expectoration less. Slept well. Skin moderately 
cool. 

Thirteenth day. Pulse 84. Bespiration 25, no cough. Air 
entered all parts of the lung audibly. Tongue cleaner. One 
piU every 12 hours. 

Fifteenth day. Pulse 65, regular. Respiration 20, natural, 
very little cough ; expectoration ceased. The right back 
everywhere resonant, and almost naturally so. Air entered 
every part, but there was fine crepitation throughout the 
lower lobe. The blister was healed. Tongue clean and moist. 
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Skin cool, flushiug gone. Guma unaifeeted by the mercury. 
Appetite retamiug. To have fish. 

Eighteenth day. ProgreBsively impToved. Pulae 76. Re- 
spiration 14. Pupils \", inability to read. Tongue clean 
and moist. Gums slightly swollen, faint mercurial ibetor. 
Skin cool. Appetite good. Eight back everywhere uatu- 
rally resonant. Respiration everywhere clear and natural. 
Omitted the pUl. Full diet. 

Twenty-aecimd day. Bright and cheerful and quite con- 
valescent. The lungs were perfectly healthy, and the func- 
tions quite natural. Pulse 70, of good volume and power. 
Pupils \. Mercurial effects disappeared. Appetite good. 
Omitted the belladonna. 

ZI, Enteric Fever. — I have used belladonna in this disease 
with the best results. As my space will not allow me to re- 
cord cases, and as the number in which I have used the 
remedy is too small to ftirnish statistical evidence, I must 
content myself with indicating the general effects of the 
remedy. 

Case 4.— Kichard B., aged 18. Seventh day. Poise 96, of 
good volume and power. Tongue moist. Pupils ^. Injected 
■^ grain giilpkate atropia. After | hour, pulse 104, full and 
bounding. Tongue unchanged. Felt comfortable. 

Eighth day. — Pulse 90, good and full. Tongue moist. 
Pupils i". Injected -^ grain mUjyhate atropia. After 10 
minutes no change. After 30 minutes, pulse 100 ; no 
change in the tongue or pupils, hiclined for sleeji. After 
1^ hour, pulse 96, regular ; tougue not quite so moist. Pwpih 
^, gleepy ; when aroused \, imchanged. Slept soundly during 
the last hour. Ailer 2 hours, pulse 94. Still sleeping, and 
on raising the eyelids the pupils were found to be conlraded 
as before to J. Convalescent 10 days aftei-warde. 

Ca»eb. — Elizabeths., sister of the above, aged 14. Seyenth 
day. Pulse 120. Pupils J". Tongue moist. Bowels very 
loose. Injected ^ of a grain of sulph. atropia. After 20 
minutes, pulse 112; pupils contracted to ^ ; tongue quits 
moist; had been sleejiing tranquilly. After J hour, pulse 
108 , fuller ; was sleeping soundly j ajid on raising the eyelids 
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the pupils were directed towards the inner canfchua and cow- 
tracted to -^-j". On waking they dilated to j-. Tongue un- 
changed. After 1 hour, was still sleeping, with the pupila 
contracted to -y\- Pulse resumed its initial rate, 120. Conva- 
lescent 12 days after. 

CtweS.— William A., aged 16. Tenth day. Pulse 84 Pupils 
i". Tongue very red and glazed, with prominent papillm, 
dry along the centre, moist at the sides. Injected ^ grain 
sulphate atropia. After 12 minutes, sleeping ; jwise 80, /uWe-r; 
pupils tVi when aroused ^ ; tongue unchanged. At the 25 
and 35 minutes, pulse 88 ; still gleepitig, pupils -^, when 
aroused \. Tongue inclining to moisten. After 1 hour, pulse 
88 J pupils ^ when awake. Tongue quite moist. After 1^ 
hour was still sleeping, and on waMng him, the tongue was 
eiill moiet. Convalescent 9 days afterwards. 

Case 7. — Elizabeth H., aged 17. About the fortieth day. 
LJExcessive prostration and apathy ; excretions voided m bed ; 
ligevere tympanites. Pulse 120, small and feeble. Tongue 
dry, brown, and cracked, edges slightly moist. Injected Vb 
grain sulphate atropia. After ^ hour, pulse 120, a little fuller 
and more resistant. Tongue quite moist and covered with a 
little creamy fiir. No sleep. She died S days afterwards. 
The feeces were solid and the intestinal lesions nearly 
healed. 

m. Typhui The influence of belladonna in modilying some 

of the more prominent symptoms of the disease is seen in 
the following cases : — 

Case 8. ^Thomas H., aged 30. Admitted, apparently after 
an attack of typhus, in a state of extreme prostration, semi- 
conscious, and apathetic. Pulse 110, very small and feeble. 
Pupils Jg. Tongue brown, hard, wrinkled, and destitute of 
a tiuce of moisture. Ordered J xy. of brandy in the 24 
hours, with an ammonia mixtui'e. He continued in this 
state several days without manifesting the least improve- 
ment, and the dryness of the mouth was such that a piece of 
bread was not moistened when masticated. Injected -^j of a 
grain of sulphate atropia. After 10 minutes, pulse 112, soft ; 
pupils Y' I tongue moistening. After 20 minutes, pidse 112, 
pupils j, tongue quite moist. During the next hour, the 
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pulee a,ttaiiied a masimum acceleration of 120 and became 
full and soft, the patient was aroused, manifested a little 
pleasing delirium and said his tongue felt more comfortable, 
and, putting his hand upon the cardiac region, ' that his 
heart was so puffed up.' In the course of the hour the 
tongue thrice showed a tgndency to become dry again. After 
IJ hour, pulse 112, only slightly fuller, and scarcely of better 
power than before the injection. Tongue quite moist. The 
next day he had relapsed into his previous condition, and died 
two days afterwards. 

Com 9.— Mary W., aged 41. Twelfth day. Pulse 110. 
Pupils -j^". Tongue dry and cracked. Injected ^ grain ml- 
pkale atropia. After 24 minutes, pulse 118, nnchanged else; 
pupils ^ ; tongue motet round the edges ; was very com- 
fortable. 

After 50 minutes, pulse 112, pupils i, tongue quite wet 
everywhere; felt inclined for sleep. After IJ hour, pulse 
112, pupils as before, tongue drying at the centre ; continued 
to doze. 

Two days afterwards, pulse 96, tongue inclining to moisten, 
the cracked epithelium separating ; pupils i. Injected ^ 
of a grain. After 10 minutes, pulse 100, fuller; no change 
in either the tongue or pupils. After ^ of an hour, pulse 96, 
of good volume, pupils -f ; tongue moister around the edges ; 
was comfortable, but had not slept. Convalescent 5 days 
afterwards. 

Cote 10.— George P., aged 35. Ninth day, pulse 110, soft, 
full, and intermittent ; pupils J". Tongue completely dry, 
brown, and wrinkled ; hard palate glazed. Eespiration 32. 
Injected ^ grain sulphate atropia. Ehiring the next hour 
the puhe gradually decreased to 96, the volume, power, and 
frequency of the intermission remaining unchanged. Re- 
spiration 30. Pupils unchanged. At first a little m<nsture 
appeared on the back parts of the tongue and palate, but 
soon disappeared again. 

Case II. — James M., aged 21. Tenth day. Pulse 80, of 
feir power and volume. Pupils y. Tungue red, dry; glazed, 
and cracked, edges moist. Hard palate dry and glazed. 
Injected -j'j grain sulphate atropia. After 17 minutes, pulse 
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82, fuller ; pupils ^ ; moist marg^in of tongue a little wider ; 
hinder part of the hard palate quite moist. After % hour, 
pulse 82 ; a fow drops of clear moisture on the centre of the 
tongue ; moisture advancing from the back and sides. In- 
jected ^ grain more. After i hour, pulse 92, pupils j, 
tongue and palate as at \ hour. Bespiiution unchanged. 
Continued to sleep tranquilly. 

IV. Aont« Nephritis. — If belladonna realJj influences con- 
gested bloodvessels in the way above indicated, in any tissue 
of the body indifferently, it is to be expected that its power 
in relieving inflammatory conditions of the gland, which is 
solely instrumental in eliminating medicinal doses, will be 
even more rapid and decided. 

Whether these expectations are realised or not in the fol- 
lowing cases, I must leave the reader to determine. I wish 
that I could have given further illustration of this interest 
ing question ; but I can only offer such as the requisite 
leisure for the tedious enquiry has allowed me to accumu- 
late. 

In nephritis the quantity of albumen in a given sample 
of urine will depend on two conditions : — 1, the ingestion of 
nitrogenised diet ; and 2, the activity of the body. After a 
full meal and exercise the albumen will attain the maximum, 
and after a period of rest and fasting the minimnm amount. 
If a dose of atropia be given when the exsudation of albu- 
men is at the maximum, it will be observed^to undergo little 
or no diminution so long as the belladonna symptoms con- 
tinue fully developed ; towards the close of its operation, 
however, a gradual diminution will be observable. On tlie 
other hand, if the dose be administered when the exsudation 
of albumen is at its minimum, the first effect will usually be a 
slight increase, unless the dose be a very small one ; and if 
the dose be escessive the albumen will be increased to the 
maximum araoitnt. If the dose be not excessive the albumen 
begins to decrease as the symptoms of the beUadouna action 
decline, and after a few hours the beneficial influence of the 
drug becomes apparent. This is strictly in accordance with 
what has been observed of the effects of large and small 
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dosea on the heart and larger bloodveaBels, and in nsing 
belladonna in renal disease, we muat be careful to avoid large 
dofieB, remembering that the action of the drug is not simply 
confined in this case to the relief of congestion, but that it 
also excites the functional activity of tlie kidneys — the whole 
of a medicinal dose of belladonna being eliminated by these 



Atropia passes freely through the kidneys even when they 
are in the moat advanced stage of fatty or albumenoid 
degeneration, and the diuretic effects of the drug are ob 
marked in nephritis as in the healthy condition of the glands. 
The first result of the diminution of congestion in the acuto 
form of the disease is the increase in the quantity of the 
water itself. This effect is well marked in the following 
cases. 

As far as the remedial effect is concerned, it is wholly due 
to belladonna. I have refrained from prescribing a laxative, 
or even a draught of water, as Dr. Dickinson recommends, 
in any case, and have allowed the patients to go out as usual. 

In estimating the quantity of the albumen in the urine, I 
have adopted the following process. Make three small filters 
from the same sheet of paper, and cut the other two down 
to the weight of the lightest, and mark the filters with a 
pencil A, B, and 0. Take 1,000 grain measures of urine A, 
and having boiled it, pour it while hot upon filter A. Treat 
urine B in the same way. As soon as the urine has passed, 
the filters and albumen are thoroughly washed with warm 
distilled water from all traces of urine. After this has been 
effected, an ounce of water containing two drops of nitric 
acid is poured upon the albumen, and the filter and its con- 
tents are subsequently washed free from acid. The filter 
marked O ja placed in the first instance between one of tlio 
otlier filters and the funnel, and is thus equally saturated 
with urine and acid, and equally washed from both. Ail three 
filters are dried together, and in determining the weight of 
the albumen, the empty filter is used aa a countei-poise to 
tlio others. 

It will be observed that the increase of phosphates is not 

apparent iu the analyses of the albuminous urine; this is 
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' cHefly due to tie precipitation of the excess of the phoB- 
phates with the allmmen ; and thence the need for washing 
the latter with nitric acid. In these ohaervationa the quan- 
tity of phosphates must therefore be regarded aa only ap- 
proximatively correct. 

Cage 12. — AcTile nephritis, treatment commenced as the dropsy 
was appearing. Recovery. 

Joseph P., aged 15, a rohnst youth of apparently healtliy 
constitution, and previously free from disease, came under 
my care March 24, 1868. 

A few days before, on the 17th or 18th, be was chilled 
while working in the open air without his coat. On the IQtk 
the urine was observed to be ' dark red as if mixed with 
blood.' On. tfie 20lh, there was nausea. He continued at his 
work, but the next day, being Sunday, the nausea continued 
and he vomited once, he therefore remained in bed, and had 
alternate chills and heats. He felt faint, and there was pain 
across the belly and in the loins. On the 2ith, he came to 
rae for atlviee. He hiid had no medicine, the bowels had 
acted regularly and naturally ; there was no pyrexia, but 
some thirst. He complained of pain in the legs, and there 
was slight pitting over the tibia, Pulse 64, regular, of good 
volume and power. Tongue wet and a little furred ; bowels 
acting as usual twice a day, and the motions solid. The 
urine had been and still continued scanty, less than 20 ounces 
in the 24 hours. It was now of the colour of very weak 
coffee, and very turbid from the presence of a chocolate- 
coloured flofculent matter which on settling occupied about i 
the bulk of the urine. It was chiefly composed of light brown 
molecular matter, vast numbers of shrivelled and disinteg 
rated blood corpuscles, and fragments of fibrinous tubular 
casts. The chemical analysis of three samples of urine 
voided on the 24th. and the subsequent progress of the 
case as indicated by the condition of the urine, is subjoined. 

I commenced treatment by injecting the ^^ of a grain of 
imlpliaie nf airopia beneath the skin. It produced fiiU efl'ects ; 
the pulse was sustained between 128 and 120 for an hour; 
the mouth was completely dried, and the voice rendered veiy 
husky. The action was attended by an increase in both the 
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water and the aolid constituenta (see urine 3). The abso- 
lute increase could not be determined, for dysuria resulted, ' 
and the bladder could not be completely emptied. 

The aubaequent treatment eonaisted in the administration 
of TTi^v. — m^xx. w-cci belladonniB, morning and night, and the 
occasional injection of atropia beneath the skin. The doses 
were adapted to keep up moderate effects. At 11 a.m. the 
poise ranged between 70 and 80, and waa of good power, 
the akin was warm and naturally moist, the mouth dryish, 
and exhaling a slight belladonna fcetor, the tongue dryist 
and rough, the pupils dilated from J to ^, the vision obscure. 

Tliia treatment was discontinued at the end of the third 
■week, when the patient, having regained his strength, returned 
to his work. 'i 

Owing to the reappeaiunce of a trace of albumen a few 
days afterwards (April 24) the belladonna was resumed, and 
he was allowed to work half time only. Nine days after- 
wards the medicine waa finally discontinued. On scanning the 
following account it will be observed that the quantity of 
the urine rapidly increased. This was an immediate result i 
of the firat injection ; the diuretic influence of the belladonna 
is well seen in urines 6 and 7, Jsiij. being secreted in 
2J hours. The urine 9, March 30, contained only a faint 
cloud of flocculeiit matter. It was composed of a few altered 
blood discs, a little free renal epithelium, and a few large 
granular nucleated corpuscles, and here and there a frag- 
ment of a granular cast with adherent renal epithelium. In 
the course of a few daya the organic deposit disappeared. 

The albumen disappeared on the 10(/i day of the treatm^U 
(April 3). The urine was subsequently examined every 
second or third day ; it continued quite free from albumen 
and abnormal deposit until April 24, when it reappeared as 
a alight trace in the evening urine after a long and unusually 
hard day's work. On resuming the medicine the albumen 
finally disappeared three days afterwards. The urine waa 
examined at intervals for a month after the medicine was 
discontinued, and when he waa in full work ; and it ( 
atontly remained quite healthy, and the patient has continued 
well up to the present time. 
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Case XII. — continued. 



ill 24 honre. 



April 3. Paaecd 16. Passed between 
76ox.afnrine> 10.30 p.m. and 7.80 
A.M. Jxxiij. pp. gr. 
1011 '6, pale and clear. " 
a very small faint 
clond ; uric acid a 
loTRc cxcem; no al- 
bumen. Heat and 
nitric acid cause a 
fluorescence, not a- 
moimtlng to opales- 
cence, and no trace 
of floccnii. 



17. Secreted between 
7.30 and 11. 4A a.m. 
5xvJM. Rp. gr. 1007*2, 
aci«!, pale whey-co- 
lonn-*!, bright ; no 
tnice of albumen. 
No flnoresoence with 
heat and nitric acid. 
1000 grain measures 
contained : — Ors. 

Chlorine . 2*20 

Uroa . . . 6-66 

Sulpliatcs and 
PhosphaUs 2'6(i 

Uric acid, an cxcgbs. 



n 



ft 



18. Secreted between 
ll.i.'i A.M. and 2.4ft 
P.M., during the ac- 
tion of A grain of 
Atropia Sulphate {l)y 
skin), .llvijss. sp. gr. 
10l;J-2, faintly a'ka- 
line, sherry -coloured, 
clear, but on close 
.inspection a fine scat- 
tered flocculent mat- 
ter can be seen. No 
trace of albumen. 
1000 grain measnres 
contained : — Grs. 

Chlorine . 3-54 

Urea . . 12*66 

Sulphates and 
Phosphates . 7*0 

Uric acid, an excoss. 

April 23.— At 6 A.M. SvilJRS. sp. gr. 1020, acid, dear, no albmnen. At 11.30 a.m. sp. gr. 1014, faintly alkaline, 
slightly tnrbid from spermatic products. 

»4.— At 10 P.M. sp. gr. 1020, strongly acid, contained a dutinct trace qf albumen ; separable by heat or 
nitric acid as minnte flocculi. 

No. 24.— Secreted dnring the ac- 
tion (two hours) of the ,*j 
gf. Atrop. Sulph. by aklii. 
Quantity? dysuria, sp. gr. 
10*^4. Alkaline, deposited 
much trii»le phosphate, 
phosphatic opal«.'«ioenoe on 
heating ; cleareil by nitric 
acid, leaving a/ac^ne Jtoc- 
culi of albumen, 

26.— Passed M ounces of nrine ; that at bedtime faintly opalescent, but free from cloud or deposdt ; 
sp. gr. 102;l'6, acid, a faint trace of albumen. 

27.— Secreted 62 ounces ; tlmt at 8 a.m. bright, strongly acid, sp. gr. 10'26*4 ; after heat and nitric acid, 
the faintetit opalescence and separation of a few scum like filmy y(orru/i of albumen. 

Becroted lietwccn 6 and 8.16 p.m. Jxjas. sp. gr. 1010, bright, faintly alkaline. /rw- from any trace qf 
albumen. 

„ 28.— Secreted 00 onnces, that between 8 and 11 p.m. Sx. sp. gr. 1018, acid, sllKhtly fluorescent, but 
entirely free from albumen. 

.» 29.— Secreted 66 onnces, on rising Xxviij. sp. gr. 1013*2, ocid, no cloud or opalopcence, no trar,' of albu- 
men. Between 8 and 11 a.m. Jxrlij. sp. gr. 1006, acid, whey-coloured, bright, //ey/zo//* albumen, 

„ 80.— Secreted 68 ounces : that at 9 a.m. sp. gr. lOld. free from albumen. 

May 1.— Passed 5xx. on rising, sp. gr. 1016, acid. Between 8*30 and 11*30 a.m., secrete*! and pof^cil In my 
presence Jxxvj. sp. gr. 1006, bright, both /rf</rom albumen. 

„ 2-14.- Secreted from 40 to 70 ounces in the 24 hours ; sp. gr. from 1013 to 1018 ; no trace of alf'umcn. 

M 16.— At 11 P.M. on 14th took Hlxxx. Sued Belladonna?. Passed on rit^ing 3xt. pp. gr. 1020, freely acid, 
no trace of albumen. 1000 grain measures contained :— 

Chlorine 4*21 grains. 

Urea 22-88 

Phosphates and Sulphates . 12*82 



28.— At 8 A.M., on rising, Jxx. sp. gfr. 
1020, freely acid, dear and 
bright, no clond nor deposit, 
no trace of albumen. 



No. 23.— At 7.26 P.M. Jxj. pale 
clear urine, sp. gr. 1009*2, 
neutral, containoid a faint 
trace of albumen. 



i» 



•» 



»» 

t* 



Case 13. — Desquamative Nephritis following an attack of Scar- 
latina two months previously. Treatment hy Belladonna, 
Recovery, 

Thomas H., aged 17, applied to me on April 25, 1868. He 
was in a state of extreme anaemic cachexia, and brought a 
bottle containing dark-red turbid urine, to illustrate the disease 
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from wltieli he wfts suffering. From his account of an 
ulcerated throat and feverish cold, it appeared to me that he 
was attacked with scarlatina, on January 16, 1868. After 
nursing himself for a fortnight he went out, and four days 
afterwards was very sick, and the face, throat, and legs 
became much swollen. Two days subsequently pain was 
experienced across the kidneys, and the water became coffee- 
coloured and scanty. During the next six weeks he was 
under medical treatment at home ; the dropsy gradually 
passed away, the urine became na,tural in colour and copious, 
and sometimes it was necessary to rise in the night to 
void it. 

On March 2 he returned to work (bookbinding) ; but after 
a week he had a relapse, the water became thick and coffee- 
coloured again ; and there was pain, after exertion or walking, 
across the loins. At the end of a fortnight these symptoms 
had disappeared, and he again returned to work, but found 
that the uriue became dajk-brown and turbid if he walked 
far, or if the bowels were confined. He, however, continued at 
his work for three weeks, at the end of which time {April 10), 
he was again seized with pain in the loins, and vomiting. 
The urine became coffee -coloured, as before, and there were 
indications of pleurisy. He recovered from the more acute 
symptoms, but the urine remained in the same condition, 
and at this stage of his disorder he came under "ray care. 
The lipa were almost bloodless, the tongue coated, and the 
breath foul ; he was weak and emaciated. There waa no 
trace of oBdema of either the legs or the fjice. The appetite 
was defective, the bowels sluggiab. The urine was entirely 
free from crystalline deposits. On standing, a light chocolate- 
coloured organic matter was deposited from a pale smoky- 
coloured fluid. This sediment was chiefly composed of 
brownish molecidar casts of the uriniferous tubules, and of 
these easts filled with granular nucleated corpuscles. Num- 
bers of the latter were free and actively proliferating ; they 
measured j-l^ to -^ of an inch. There was, in addition, a 
large quantity of loose brown molecular matter. In a state 
of rest the quantity of albumen varied, during the day, from 
0-6 to 3 grains in 1,00.0 grain measures. 
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On April 27, 1 injected -^oi a grain of sulphate of atropia 
beneath the skin, and prescribed iii_xx. to msxs. sncci bella- 
donnifi every night. The beneficial effects of the medicine 
were soon apparent. The composition of the urine, before 
and after the first dose of belladoium, is seen in the following 
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Aflerwards, during snccessive periods of 24 hours, he passed 
70, 60, 05, and 60 ounces of urine respectively. That of the 
last period corresponded to the Ath day of treatment. The 
urine passed at bedtime on this day had ap. gr. 1013'2, and 
1000 grain measures contained 0-2.G grain albximm', the urine 
on rising, sp. gr. 101(5, albumen O'lO grain ; and that secreted 
after breakfast, between 8 a.m. and 11.30 a.m., sp. gr. 1012'4, 
and 1000 grain measures contained 0*65 grain alhvmicn. The 
nrine secreted under the influence of a full dose (iJi_xl.) of 
belladonna juice, during the next 2 hours, was pale, and con- 
tained only a trace of colourless organic deposit, and 0'16 of 
a grain of albumen in 1000 grain measures. 

The same quantity of urine continued to be voided; the 
sp. gr. varied from 1012 to 1016; the deposit continued 
colourless, and gradually decreased; and on lotk day of 
treatment it did not exceed, in bulk or opacity, that of the 
mucous cloud in healthy urine. 1000 grain measures of the 
evening, the night, and midday urine, contained 0'20, 0*12, 
and 0'17 grain of albu-men respectively. Tlie faint cloud waa 
composed of the same elements as at fii'st, but casts were 
very rare, Uie deposit beiug almost wholly composed of 
granular nucleated corpuscles. On Ike I7lk day tlie acid 
evening urhie present<;d only the faintest opalescence, but no 
perceptible particles on boiling; and the additii 
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acid nearly cleared it, by the separation of the organic matter, 
into a few minute scum-like films. The reaction with excess 
of nitric acid in the cold was the same. The night urine was 
absolutely free from a ttaet of alhivmim; that secreted at 
midday had sp. gr. 1020, and was equally free from athumon. 
The light mucous cloud contained only a few free granular 
corpuacIeB. 

The patient was now much improved in health and strength, 
the lips had recovered a healthy colour, and the anEemic 
appearance had given way to a pinker hue. The appetite 
waa good, the skin active. Pain had left the side and loins. 
He had taken tii^w;*!. of the sticcms belladoniun every night. 
Thirteen hours after the dose the pulse waa 76, regular, of 
good volume, and fair power ; the tongue clean and moist, 
the pupils at the light J". He stated that the medicine made 
the mouth very dry, and caused dimness of the vision during 
the morning and early part of the afternoon. He continued 
to take belladonna in the above-mentioned dose every night 
for the next 2 months, when he resumed work. During the 
next month, the medicine was taken every other night. The 
urine waa constantly examined during these 3 months. It 
remained in the condition last described — that excreted at 
the end of the day's work presenting the faintest opalescence 
witiout the separation of visible particles; and that excreted 
dui-ing the night and first half of the day, remaining bright 
under the use of reagents for the detection of albumen. The 
quantit)' became a little less, the daily average being 50 
ounces. The patient had recovered his usual health at the 
end of the sixth week, but I deemed it pi-udent to keep him 
from work, and continue the use of the belladoima, for six 
weeks longer. At the end of the third week one of the 
samples of urine which he brought to me contained the 
faintest traee of albumen, in the form of floccnli as separated 
by heat and nitric acid. It was the evening urine, and had 
been voided after a prolonged game of quoits, A similar 
trace of albumen was detected after a walk of 12 miles a 
fortnight later. The return to work had no bad effect, and 
he has continued well, and able to follow his usual employ- 
ment, up to the present time. 
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V. Chronic Nephritis. In tliis condition belladonna can 

scarcely be expected to effect either rapid improvement 
or recovery. Still there is no remedy that can be brought 
to bear so directly and powerfully on the diseased blood- 
Tesseb as atropia ; and the reaulta in the following cases 
are sufficiently enconraging to induce us to continue its use 
so long as the albumen decreases. Up to a certain point the 
remedial influence of belladonna is more rapid and decided 
than could have been anticipated ; and the prolonged use of 
the drug may probably be attended with most salotaxj 
changes in the morbid structure, provided that the degene- 
rative changes are not too far advanced. In Case 15 there 
was evidence of fatty degeneration, and yet the beneficial 
action of the medicine waa unmistakable. The result of the 
operation of belladonna in these cases must be accepted as 
the best proof of the condition of the bloodvesst-ls generally 
during that operation. It is quite clear that there is no im- 
pediment from contraction of the arteries on the one hand, 
or fi'om dilatation of the capillaries on the other, to the flow 
of blood through the kidney. On the contrary, it appears 
that the vessels of the gland are aroused by the action of the 
drug into a healthy state of excitement — a condition highly 
favourable for the nutrition of the organ, and the removal of 
chronic disease. 

The following case, in which recovery appears to have been 
completed, properly stands midway between the acute and 
chronic varieties :— 

Caee 14. Nephrilte of three monthi^ duration, — Charles E., 
aged 35, had been under my care for three months for an 
acute attack of nephritis, commencing with excessive cedema 
of the legs, and exsudation. of albumen. At the end of this 
time {Jamiary 10, 1868) he had so far improved, under the 
influence of astringent chalybeates and hydragogue purga- 
tives, that there remained but slight pitting of tlie integu- 
ments over the tibia ; and the urine, when boiled and treated 
with nitric acid, gave only a small precipitate of albumen 
— enough, however, to render the fluid completely opaque, 
from the presence of small fioccuH of albumen. At 
8.30 P.B. on this day, I injected the ^^ of n grain of S 
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sulphate of atropia beneath the skin ; and he passed at that 
time urine A. The atropia produced fall effects ; and at 
10.80 P.M., when these had passed off, he voided urine b with 
some difficulty, and in small driblets. Urine a had a specific 
gravity of 1022'4, and contained eia«tly a grain of albumen 
in 1000 grain measures. Urine B was of specific gmvity 
1024'4, and contained only half the qimntity of albumen 
present in urine a. Fom- days ailerwarda, the patient pre- 
sented himself at the hospital, and reported himself quite 
well. The cedema of the legs was entirely gone. He passed 
urine in the preseribing-room ; and repeated examination, 
by luj clerks and myself, showed that the albumen had quite 
disappeared. The patient did not attend again, from which 
I infer that he lias continued well. He had presented himself 
regularly at the hospital the previous three months, and the 
mine was examined on each occasion. The albumen was 
observed to be slowly diminishing in quantity, but it had 
never been absent from the secretion. It appeared, in this 
case, that the single dose of atropia had given the kidneys 
a sudden impulse to healthy action. 

Case 15. Chronic Nephritis of two years' duration. Bella- 
donna treatmetit at the end of this time, and progressive dimi- 
nution of the Albumen. — John B., aged 25, a stalwart navvy, 
engaged on the Thames Embankment, took a chill, and came 
under my care nine days afterwards for acute nephritis, with 
great oedema of the legs and scrotum. He continued under 
treatment for more than two yeara, working at first half-time, 
but was able during the last year to follow his employment 
as usual. The quantity of the albumen and ccdema gradu- 
ally decreased, and there remained only a little pufBness of 
the ankles, and slight pitting over the tibia. He was treat«d 
with astringent chalybeates and hydragogue purgatives dur- 
ing the whole of this time. At the end of two years {January 1, 
1868) the following was hie condition; — Appetite very good, 
muscular strength unimpaired, pulse good, face rather pale, 
no tTBce of oedema. Felt quite strong and well. The urine 
was copious, and he usually rose two or three times in the 
night to void it. It deposited a small cloud, composed of 
p fatty casts, smooth waxy casts, a few large dark grana- 
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lar corpnaclee, and a little granular renal epithelium. The 
albumen had not undergone any diminntion for the la«t six 
months, and the quantity varied during the day from 5 to 8 
grains in 1,000 grain measures. At this time I commenced 
the belladonna treatment, and gave him rt], xxv. aucei bella- 
douTicE every morning, and an occasional dose of atropia by 
the subcutaneous tissue. The albumen now began to dimi- 
nish rapidly. The subsequent progress of the case, up to the 
time when he left London for occupation elsewhere, is seen 
below : — 




The belladonna always produced decided effects ; and the 
pupils were dilated, and the mouth dryish, during the early 
morning. The general health continued good. 
Cote 16. Clironic Albuminurin of unknwim. durniion. At the 

end of sixteen mionUie at least, BtUadonna treatment and pro- 

greteive decrease of the AUiumen. 

Thomas F. B., aged 27. Had scarlatina at 8 years of age, 
followed by dropsy ; and kept bed about seven weeks. Ten 
years ago hod a distinct attack of pain in the back, with 
diirk -coloured urine, but no dropsy, 8ej>ic7nber 23, 1866, got 
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wet at sea, and sat several hours in his wet clothes. Four 
days aftei-wards noticed swellijig of the legs and face. There 
was no pain in the loins, nor pyrexia — no apparent disorder 
of the renaJ function, nor change in the appearance of the 

r.urine. 

I He came under my care on SBplember 29, when there was 
considerable soft (cdema of the legs, and pnfBness, with great 
pallor of the face. The urine was of the natural tint, pale, 
bright, and free from any deposit ; but it contained a very kirge 
qnantity of albumen. A chalybeate tonic, and an occasional 

bdose of compound jalap powder, were prescribed. The cadema 
mtirely disappeared daring the nvxt three weeks, but the pallor 
remahied. The general health and strength were gradually 
restored, and there was no subsequent tendency to dropsy. 
The urine continued normal in amount, and so free from 
deposit that no microscopical particles could be detected. 

KDnring the first six months the quantity of albumen slowly 

"■decreased, but throughout tJie following year there was no 
appreciable diminution ; and the daily variation was from 0*5 
to 1-5 grain in 1,000 grain measures of the urine secreted 
daring the night {ni^ht urine), to 3 or 4 grains in the same 
quantity of the urine secreted towards the close of the day 
{fvming urine). For the last year he had been taMng 2 grains 
of dried sulphate of iron twice a day, in the form of pill. 
On February 7, 1868, I began the use of belladonna, and, 
haying ascertained the effect by subcutaneous injection, 
prescribed ^r\_ xx, to r\ xxx. sweet belladonna every evening, 
at the end of the day's wort. The patient's occupation 
included both reading and writing, and at first the hyper- 
metropic efifect was a source of so much difficulty that it was 
necessary to intermit the use of tlie medicine. This occurred 
during the early part of March, and it is to be observed that 
the albumen was more abundant at this time than daring 
the previous month. By the use of strong spectacles, and 
taking the medicine a little earlier, and in diminished doses, 
he was able to resume the belladonna, and continue it ex- 
cepting when he was under great pressure of work. During 
the vacation (fi-om August 10 to Septeinb^ 1) he was able 
to take the belladonna more regularly, and in full doses ; 
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and when he returned to town, tlie albumen liad dwindled 
down to a mere trace. On Sepletnher 17, he was suffering 
from catarrh, to which the increase of albumen at that 
time was probably due. According to my experience, the 
months of February and March are the moat unfavourable 
to recoveiy from, as they are most favourable to the develop- 
ment of nephritis ; and the good influence of belladonna in 
this case is manifest, both in the very decided improvement 
which immediately followed its use at this season of the year, 
and also in the continuance of the improvement during the' 
early frosts of October. 

During the months of November and December the patient 
was unable to continue the belladonna regularly, and to this 
cause, in some measure, and to the damp cold weather chiefly, 
the considerable increase of the albumen is due. Still the 
improvement is substantial. 

In estimating the therapeutical value of belladonna, wa 
nniat not lose sight of the influence of season, It is true 
that there was no improvement observable during the sum- 
mer of 1807, but the summer of 1868 was a very unusual one 
for this island, and the great and protracted heat was most 
favourable for the rehef of chi'onic renal disease. 

The duration of the albuminuria is uncertain in this case. 
It could hanlly have dated from the attack of scarlatinal 
dropsy. But with such predisposition it may have existed 
since the subsequent lumhar attack. 

VI. Bappreesion of Urine, and nnemia. — The direct and 
simultjiiieoua action of beUadonna on the chculation and the 
renal function decluJeB this drug to be the appropriate means 
of arousing the former and re-establishing the latter in these 
morbid conditions. For this purpose, the dose should be mode- 
rate, and not exceed the ,^ of a grain of sulph. atropia by the 
skin. Three or four houi-s should elapse between the doses. 

Til. In RhenmatiBni and Qout, acute and chronic, bella- 
donna is senp-iceable, both as a means of promoting oxidation 
and iLs an anodyne. I have employed it in rheumatic fever 
with marked succvsa, I inject the jV or -^ of a grain of 
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the atropia salt into the integument over the affected joini^ 
aa soon as the first indication of inflammatory action arieee, 
and repeat the injections, if need be, at intervala of 12 hours. 
Not only is the pain relieved, but the inflammation is sub- 
dued, and, if the injection be timely performed, it may be 
prevented. The effects of belladonna on the pulse, tongue, 
and pupils, when the fever is high, are usually very alight. 
As tar as I have been able to ascertain, it has no particular' 
influence either in checking or increasing the perspiration, 

VIII. Neuralgia. — In painful affections of the nerves, whe^j 
ther arising from functional disorder or inflammatory action, 
atropia used subcutaneoualy is the most valuable remedy that 
we possess. In my hands it has never failed to bring relief, 
and in all cases but one has finally removed the affection. 
Its action, as I have said before, is not merely anodyne ; it 
is remedial, and its beneficial effects are often marvellously 
speedy. It rarely happens tbat the remedy can be injected 
into the afl'ected part. When it can, greater benefit may be 
expected to result than when the agent comes in contoott 
with the seat of irritation after being diluted with the blood. 
Although the pain from distension of the integnment over 
the painful spot was for several minutes very intense, the 
subject of Ohi. 25 preferred to have the injection placed in 
the finger, because she found it more effectual than when 
lodged in the arm. 

XI. In Spaitnodio Asthma, originating in peripheral or 
centric nervous irritation, the subcutaneous use of atropia is 
often followed by speedy and long-continued relief. And 
similar benefit may be expected in every variety of spasmo- 
dic action arising from undue irritation of the spinal centres. 
In cases of Epilepsy which are traceable to emotional excite- 
ment, I have found belladonna very serviceable. 

In removing pain, and relaxing the contraction of the cir- J 
cular fibres of the ducts or intestines, belladonna is a moBt J 
beneficent agent in facilitating the passage of Calcali And, i 
by virtue of a similar action, it is invaluable in EnnieaiB result- I 
ing from irritability of the muscular tissue of the bladder. 
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MORFUIA AND ATROPIA. 



CHAPTER Vn. 



pOMBINED ACTION OF OPIUM AND BELLADONNA.— The 
'-' simultaneous operation of these two drugs, on (Jie same 
individuals in whom the separate action of each has been 
ab^ady ascertained, will now be considered in detail And 
in order to avoid mauj possible sources of doubt or error, the 
same drugs have been used aa were employed in the previous 
obaervations. 

The enquiry will consist in the Bimultaneous or successive 
injection of atropia, and each of the active constituents of 
opium, or of laudanum itself, into the subcutaneous tissue, 

L I. HOBPHIA AND ATROPIA. 

P On the Horse. — Obs. 85. — Effects of \ grain morpMai acet. 
and -j'j grain autpk, atropine, introduced by separate punc- 
tures, on the siibjects of Obs. 62, p. 1 94. (From J to 1 grain 
of the morphia salt, alone, produced no appreciable effect on 
either animal.) After 35 ■minutes the piilse had attained the 
maximum acceleration in all, and amounted in the grey 
horse to 88, in the colt to 12, and the chestnut pony to 32 
beats. The tongue and lips were quite dry ; the pupils 
dilating — those of the grey horse oscillating, contracting 
one minute, and opening widely the next. After 1 hour 
maximum dilatation of the pupil in all : in the grey horae 
permanent and complete dilatation, in the other two nearly 
complete dilatation. After 2 hre., excepting a fall of 4 beats 
in the grey horse, the maximum acceleration of the pulse 
continued in all. After 3 hre. the acceleration in tlie grey 
amounted to 18, in the pony 14 ; the max. acceL continned 
in the colt. The dryness of the mouth and dilatation of the 
pupils continned as at 1 hr. After 5 hrs. accel., 6, 8, and 
2 beats, in the horse, the colt, and pony respectively. This 
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was the only s)-mptom that remained. Each was eating food, 
and the mouth was wet and healthy in all. 

The general effect on all was tranquilising. An hour after 
the dose, each animal showed a tendency to sleep. The pulse 
was increased in volume and power; the kidneys acted 
freely. In the grey hoi-ae the urine was decidedly increased ; 
in the other two there was sneezing between the first and 
second hours. Referring now to Oba. 62 (p. 194), it will ap- 
pear that \ grain of acetate of morphia, which alone prodaced 
no effect, increaseil all the atropia sympto-ms, and prolonged 
them for at least an hour. 2. That the combination pro- 
duced a soporific effect, which did not follow the atropia 
when given alone. 

Obs. 86. — Effects oUgravtis qfmorphtw acH., and -^ grain 
qfatropice aulph., introduced by separate punctures. After 35 
minutes, cardiac acceleration in both animals (the grey 
horse and the colt], 24; pupils dilating; a little restless- 
nesB. After 40 min., cardiac acceleration in both, 36 ; 
mouth quite dry; pupils dilated. After 1 hr., pnlse at- 
tained the maximum acceleration of 38 beats in both; 
mouth quite dry, pupils completely dilated ; restlessness 
increased. The animals were not seen again until 4J hre. 
ajler the injection, when both were deliriously restless, and 
impatient of restraint ; the max. accel. of the pulse continued 
in both ; skin hot ; conjunctiva injected ; mouth wet and 
slobberiug. Both bad staled copiously. Al the 9th hr. the 
delirium and restlessness had nearly passed off. Pulse of 
good volume and power in both : in the grey horse accele- 
rated 12 beats, in the colt 18. Pupils returned to their 
initial dimensions. Mouth clean and wet. After 22 hrt. 
both animals had dunged copiously. They were in their 
usual condition. Pulses natural at the initial 86. .They 
were quiet and comfortable. 

On comparing this with Obg, 1 (p, 100), it wiU appear that, 
in the last experiment, a result — phis dilatation of tlie pupils 
and dryness of the mouth — was obtained in 35 minutes, 
equal to that produced by the morphia alone at the end of 
an hour. After 40 minvten the effects on the brain and the 
pulse were much greater than tbose which occurred at any 
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time (luring the action of the opium alone. There was no 
effect of the action of either morpLia or atropia that was not 
considerably increased and prolonged by the combination. 

Ob». 87. — The effects of 2 grains atropiw- sulph. and 4 grains 
morpkim acet., introduced by separate punctures, were exactly 
the same in the two animals, (a) lu the grey horse, a/tor 
10 min., an acceleration of the pulse 24 beats; pupils dila- 
tyig. After 12 www. acceleration 32 beats, the pulse being 
now exactly doubled ; pupils completely dilated ; mouth 
getting dry. Afier 20 min. pulse increased two beats more ; 
skin hot, and beginning to perspire ; general muscular 
tremor, twitching of the head, confusion of vision, slight 
delirium. After 40 min, acceleration of the pulse 44 beats ; 
mouth completely dry j delirium, and great restlessness, 
stepping up and down with the forelegs and a forward 
impetus — the halter being constantly on the stretch, and the 
head pushed against the wall. After 1 kr. restlessness and 
delirium very severe; conjimctiva and sclerotic much in- 
jected, and very red ; pupils fixed ; mouth parched ; the 
back and sides damp with sweat ; the pulse unchanged, 
full, and strong. Afte^r 1^ hr, rigidity of the whole of the 
muscular system ; the body was sweating profusely. After 
2J hrs. the pulse attained the maximum acceleration of 00 
beats — now numbering 92. It was regular, and moderately 
fall and strong. For the next 4 hre. the symptoms continued 
unabated, and the animal was in a state of eadreme delirium 
and excitement, sweating profusely. Shortly after the JirBt 
1^ kr., all the extremities were affected with occasional 
twilckings. Alkaline urine loaa freely voided every 10, 20, or 
30 mimites, and on these occasions only the horse became 
quiet for a miuute, drooped the eyehds, and showed a strong 
tendency for sleep, and once or twice he actually slept. At 
the end of the ith hr. the intervals of quietude and somno- 
lency became more frequent and prolonged, and the dehriiun, 
restlessness, sweating, and frequency of micturition began to 
abate. The pulse also was decreased 4 beats, and the con- 
junctiva less injected. After 5 hrs. the previous delirium 
and distress had given place to exianstion ; the pulse was 80, 
f decreased 12 beats from the maximum, quite regular. 
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but very weak. The mouth was parched and dry, and iJiA 
tongue dry, brown, and wrinkled, as in extreme cases of 
typhus. The conjunctiva still much injected, and the head 
hot. The iris reduced to a mere line, and the pupila fixed. 
The skin of the prominent parts of the face was bi-uised and 
abraded from mbbing against the wall. The coat waa 
matted together by the previous perspiration. The animal 
waa generally dull, sleepy, and eshaiiated, and he now 
mained quite atUl, and slept for intervals of 10 or 15 minul 
Durhtg the next 10 hrs. the restlessness gradually decreased^ 
Hnd the intervals of quietude became longer. After 18 hr$, 
the pulae waa weak, but regular, and accelerated 12 bcata j 
the mouth and tongue pale, clean, and moist; the pupila 
still completely dilated, and continued so for the next 24 
hours. 

(6) la the colt the effects were even more severe, for, as 
there was less tendency to somnolency, the delirium and dis- 
tress continued imdiminiahed while the grey horse had inter- 
vals of repose. After 10 hrs. the efiects began to decline. At 
the end of 14 hra. they had not wholly subsided, and 
animal was in a state of extreme exhaustion. 

On referring to p. 197, it will be found that both the 
geticrul and the particular effects of atropia were more severe 
in this last observation than when the atropia waa given 
alone. Tlie delirium was much more intense, the accele- 
ration of the pulse almost double, the dryness of the mouth 
even more complete. Nor waa there any sensible perspira- 
tion after cither the atropia or the morphia when given 
alone J but after the combined dose, profuse perspiration 
followed, aa a consequence of the extreme bodily and mental 
escitenient, and the exhaustion attending it. On turning to 
p. 100, Obs, 1. we recogniao alight aymptoms — restlessness, a 
tendency to sweat, dilatation of the pupil, and acceleration 
of the pulae, which under the inflnence of the atropia rose 
to Uiat degree of intensity, and some of them even beyond, 
which was manifested during the action of three timea the 
dose of morphia. (See Obs. 3, p. 102.) Further, the atropia 
developed hypnotic effects, which were only observed after 
much larger doaea of morphia. (See pp. 102, 103.) 
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When given by the stomach, the two drugs increase each 
other's effects, thus : — 

Oht. 88, — Gave the grey horse 2 grains atropiw sitlph., and 
4 grains morphim acet., together, in a pint of wat«r. After 20 
min.f pulse accelerated 20 beats. After 25 min,, attained a 
maximum acceleration of 28 beats ; pupils almost folly 
dilated ; mouth dryish. After 1 1 hr., pulse as at 25 min. ; 
pupils fully dilated ; mouth generally dry, but nowhere com- 
pletely free from moisture. Dunged, reaction acid. After 2 J 
krs., pulse accelerated twelve beats ; mouth moist. After 3 
Ars., pulse still accelerated 12 beats; pupils dilated as at 25 
min. ; urine alkaline. After 18 hrs., lively and well ; pupils 
contracted ; pulse natural, but soft. TJte general effect was 
tranquiliaing ; the animal remained duU and quiet during 
the whole of the time. Compare the effects of 4 grains of 
atropia, and 12 grains of morphia, given alone by the 
stomach (see pp. 197, 104). 

Conclugion. — In the horse, there is no effect produced by 
either opium or belladonna alone (see pp. 105, 108), which, 
when they arc given together, is not both intensified and 
prolonged. 



On the Dog,— The action of morphia and atropia simul- 
taneously introduced on the bitch (see p. 106), is illustrated 
in the following : — 

Obs. 89. — J grain morphiw acet. and -^j grain atropicB 
svlph. were given by one puncture; pulse 120; pupils con- 
tracting to -J". At the 3rtZ miii., the pulse rose to 168. 
At the ith mill., gulped a little food without previous effort, 
and then lay down. After 8 m!n,, pulse 210; pupils, in 
bright sunlight, nearly completely dilated ; nose, hps, gums, 
and tongue quite dry. After 20 min., pulse 240 ; resp. 30. 
After 1 hr., pulse 216 ; resp. 20 ; the free hind-leg jerked 
inwards at each inspiration. After 1^ hr., pulse 176 ; resp. 
16. After 2 hrs., pulse 120 ; resp. 16. After 3 /im.— Up to 
this time the pulse was of good volume and power, and per- 
fectly regular ; and the reap, regular, and of good capacity. 
Now the former began to manifest the respiratory irregu- 
rity; the cardiac systoles numbered 114, 108, 96, and 103 
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during successive minutes, the contractions falling toiivards 
the end of expiration to 90, and becoming accelerated with 
pn^.h inspiration to 120; the breathing was now more fre- 
quently interrupted by long-drawn sighs. After 4 kn., cardiac 
systoles during the short insps. 82, during the prolonged 
exps. 60; resp,, one min,, 15 regular, another 12, with a 
long-drawn inspiration. Up to this time the dryness of the 
mouth continued ; the parts now became moist ; the pupils, 
which throughout had been dilated to -j", and insensible, 
were now \, and contracted to j- on the approach of a taper. 
The eifects of the belladonna had therefore almost wholly 
passed off. After5hrs.,pa]Be 104, and now regular, but accele- 
rated by the occasional sighs; resp. 15. After 11 lire., pulse 
120, regular; resp. 22 ; pupils at a gas-lamp contract to J'. 
HeeoTcred from the action of the opium, and now experienced 
some uncomfortable sensations, expressed by restlessness and 
whining, from the after-effects of the drug. 

General Effects. — From the ISth min. after the injection to 
the end of the 4lk hr., she lay narcotised, flaccid, and motion- 
less in any position in which she was placed. On separating 
the eyelids, and touching the cornea, there was no reflex 
movement, unless the pencil came in contact with the mar- 
gins of the lids. At the end of the Ath hr., when the bella- 
donna symptoms were almost passed off, she opened the eyes 
and raised the head when loudly called, but instantly laid it 
down again, and relapsed into her former state, and 15 min. 
afterwards seemed as deeply narcotised as erer. She made 
no movement when called, or when the pads and nose were 
pricked or pinched. She continued in this state until the 
end of 5J hrH., when, on being disturbed, she awoke, crawled 
a few paces away, and then lay down and slept soundly, 
and without movement, for f of an hour more. After this she 
began to wake up at intervals of 20 or 40 minutes, and 
change her place ; and when disturbed was nervous and 
timorous. Drowsiness and stupor continued np to the 10/A 
hour. 

On turning to pp, 106 and 198, and comparing the separate 
effects of ^ grain of moi-phia and ^ grain atropia on the ani- 
mal, with those recorded in this last observation, wo shall find 
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—first, with respect to the atropia, that its action on the pulse 
was neither quite so strong nor so prolonged when given with 
morpliia in the above proportions as when given alone — the 
dilatation of tlie pupils, and the dryness of the mouth, how- 
ever, were both greater and more prolonged ; 2ndly, that the 
deranging effects on the vagus, the vomiting, and respiratory 
irregularity of the pulse, were almost wholly counteracted so 
long as the action of the atropia continued. The vomiting, 
indeed, still occurred, but it was a mere instantaneous gulp of 
a small quantity of matter, and not a violent evacuation of the 
whole contents of the stomach, preceded by prolonged retch- 
ing, as occurred when morphia was given alone. As soon as 
the belladonna action ceased, the pulse resumed the respira- 
tory character. The other effects of opium were decidedly 
increased : during the first 3 or 4 hours the narcotism was as 
complete in the one case as in the other -, but if the condition 
of the animal in the two esperiTiients between the 4th and 
6th hours be compared, it will be seen that there was com- 
plete narcotism after the combined dose, at a time when, after 
morphia alone, the animal was easily disturbed, 

The threefoUowingobservations ill ustratethe action of small 
and large doses of atropia, in animals previously subjected to 
the infiuence of opium:— 

Obs. 90. — At the end of 3 hoiira, and when the action of 
J grain morphi<e acet. was declining {see p. 108), -^ gram 
alropiw eulph. was injected beneath the skin, the pulse 
being 66, respiration 16, and the pupils ^. After 8 minntes, 
pulse accelerated 42 beats ; respiratory character very 
marked, 4 or 5 quick beats following each inspiration ; res- 
piration 19, regular. After 15 mm., pulse accel. 150 beats, 
quite regular ; pupils dilating ; mouth become wet with a 
copious alkaline secretion. Afim- i Ar., pulse accel. 174 
beats, of exactly the same character as if under the influence 
of atropia alone ; resp. 20, regular ; pupils fully dilated ; 
mouth still wet. After 1^ lir., pulse attained a maximum 
accel. of 234, now numbering 300. Aft&r 1^ Ar., pulse vary- 
ing from 300 to 180. After If kr., pulse 148, regular ; resp. 
14 ; mouth quite dry, secretion acid ; belladonna factor. 
l/ler 4 kre., the atropia effects had passed off; pulse 90, 
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regular, of moderate volume and power ; reap. 22 ; mouth 
quite moist, Becretion alkaline ; pupils contracted to ^. 

General Effects. — For 3 hours after the injection of the 
atropia, the animal was in a state of narcotism. She lay 
motionless on the table during the whole of the time, and 
made no resistance to my repeated examinations, made no 
movement when I raised an eyelid, and approached a light 
to within 3 inches of the eye. In fact, she took no notice of 
aJiy disturbance whatever. At the end of the 7th hour from 
the injection of the morphia she was still very heavy and 
stupid ; lax, feeble, and cold ; and lay dozing, with the tip 
of the now moist tongue protruded. 

The influence of a minute dose of atropia ou the dog, whoi 
under the influence of a full dose of morphia, is seen in the 
following experiment : — 

Obs. 01. — IJ hour after the injection of 1 grain morphim 
acet. beneath the skin of the bitch (see Obs. 7, p. 109), pulse, 
respiratory, 43; respiration irregular, 18 to 14; pupils ^". 
Injected jiir grain atropia sniph. After 2 minutes, piilse 56^ 
During the 3rd min., suddenly increased to 84. Afl&r 6 min., 
to 100, with a distinct and regular pause at the end of each 
expiration; resp. IC, regular; pxipila dUated to J". After 13 
min., pulse 200, and quite regular in the femoral artery. 
AJier 18 min., pulse 240 = a maximum acceleration of 197 ; 
resp. 16, regular; pupils, on the nearest approach of a taper 
as the animal lay narcotised, i". After 1 hr., pulse 150 ; 
resp. 16. After 2^ hrs., puJae 90, regtJar, of fair volume and 
power; resp. 14, regular, or 11, and one long-drawn sigh; 
mouth quite moist. At this time the belladonna efl'ects bad 
nearly passed off. 

On comparing the foregoing with the effects of ^ grain of 
atropia, in the natural state (see p. 198), it will appear that 
the action of this drug loses nothing by association with 
opinm. Tlie dilatation of the pupils after thip ^^ of a grain 
waa even greater than after the -^ alone. [' Eesp., 8 to 14,' 
in Ohg. 7, p. 109,8hould be 'resp., 18 to 14.'] 

The effects of a large dose of atropia, at a time when the 
influence of opium was waning, is seen in the following : — 

Obs. 92. — J grain atropicc sulph. was injected beneath the 
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atin of the bitch 2 hoiu-a after the injection of m^xl, tincture 
of opmm. {see 06s. 8, p. 110); pulse respiratory, about 70; 
resp., 17 to 24. A/ler 5 viin., waa completely narcotised ; 
pulse 360, regular; the heart's action strong; reap. 16; 
pupils completely dilated^ and fixed. After 1| hr., the maxi- 
mum acceleration having been sustained for IJ hour, the 
pulse at this time had fallen to 220; resp. 16, regular; 
sclerotic a little injected } mouth quite dry, but not parched. 
After 3 km., pulse 200; resp, 15, regular and full; mouth 
destitute of moisture, excepting under the tongue, where 
there was just enough moisture to damp a little bibulous 
paper, and show an alkaline reaction. At the end of the 4th 
hr. from the injection of the atropia, and 6 hrs.from the in- 
jection of the ls( doie of laitdanu.m, she raised her head, and 
opened her eyes for a second, and then sunk into deep sleep 
again. Pulse 212 ; resp. 15 ; mouth very dry. 

Getieral Effects. — During the whole of these 4 hours, the 
animal remained motionless, and insensible to sound, light, 
or touch ; she evinced no feeling when I pricked or pinched 
the nose, ears, or pads ; and made no resistance when I 
poked my finger down the throat as far as I could push it. 
At the end of the 4th hour of the atropia, I shook her, ajid 
rolled her about to arouse her, and she then walked the 
length of her body, dragging the hind-legs after her, and 
threw herself along, and continued to sleep motionless, and 
without taking the slightest notice of anything going on 
around her, for the next 4 hours. She continued drowsy for 
some hours longer, occasionally giving way to a httle rest- 
lessness and whining. 14 hours after the first injection, she 
was dull and quiet, but very nervous, and whined occasion- 
ally. Pulse 92, regular ; pupila dilated, and fixed. Mouth 
not quite so moist as usual ; nose parched ; refused food. 

The two observations next following illustrate the action 
.of a full dose of opium, and a still larger dose of morphia, 
respectively, when the effects of atropia alone were fully 
developed : — 

Obs, 93,— Injected J grain, atropife sutph., and after 15 
■minutes, when the belladonna symptoms were fiiUy developed 
[aee p. 201), inxx. of the same sample of tincture of opium as 
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was used in Obs. 8, 9, and 12. 30 min. after the last injectioiHl 
had slowly lapsed into sleep, and was now Bleeping in the 
position in which I placed her J hr. previously ; resp, 22. 
AJicr 60 min., resp, 16. After IJ hr., resp. 14, regular; 
pulse 200, regular and strong. After 5 Ivrs., pulse 160 ; resp. 
14, shallow, and apparently diaphragmatic. After 6 kra., 
mouth and nose moisteaed. A/tsr 7 hra., pulse 120, regular; 
resp. 14; mouth moist and clean. Afler 9 hrs., pulse 98, 
regular. After 10 hrs. from the atropia injection, pulse 96 ; 
pupils as throughout fully dilated and fixed. Voided nrine 
twice during the last ^ hr. 

Oe^ieral Effects. — During ihe first 4 hrs. she lay motionless, 
auA such was the depth of the narcotism, that pricking the 
nose, or lips, or pushing a needle through a fold of skin, 
felled to elicit the slightest movement. Nor could she be 
aroused by rough handling, or by the introduction of a 
finger down to the laiyns. At the 5th hr. she made the first 
movement by abruptly raising the head for a second, but 
immediately relapsed into a state of complete apathy ; and 
from this time to the 9th hr., continued to sleep soundly and 
without motion, except at the 6th and 7th hrs., when, upon 
some disturbance, she got up once on each occasion, and, 
having crawled a few paces, settled down to sleep again. At 
the lOtk hr., she appeared to be nearly recovered; she was 
free from nervousness or restlessness, and was simply dull, 
quiet, and drowsy. 

Remarks. — During the 4 hrs. following the injection of the 
laudanum, the narcotism was as great as that produced by 
^ grain morphia alone, or in combination with atropia. That 
it woe determined in this case by the atropia, appears con- 
clusively from a consideration of Obs. 8 and 9 (pp. 109, 110), 
in which it will be seen that the same dose, and even double 
the quantity of laudanum alone, failed to produce sound sleep 
in this animal. It is farther to be observed that the atropia 
completely prevented nausea, vomiting, and the respiratory 
pulse in this case. On the other hand, none of the atropia. 
symptoms were diminished. 

The effects of morphia on the terrier (see p. Ill), when 
nnder the influence of atropia, and subsequently the con- 
verse, are seen in the following : — 
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Ofcs. 94, — An hour after dinner, injected \ grain airopix 
KwfjiA., and after \ hr., when the effects were fully developed 
^'(p. 200), ^ grain morphite acai. So far from producing any 
quieting effect, the atropia made the animal excitable and 
irascible, so that it was no easy matter to effect the injection 
of the morphia. But within. 3 min. of its introduction 
beneath the skin, and without the least tendency to nannea j>re- 
1 viously, the animal was completely narcotised and flaccid; 
I the polae 200, unchanged, full and strong ; the reap. 22. 
Ihiring the next 2 hrs. he remained in this condition, com- 
pletely unconscious of any disturbance, and the only reflex 
movement that could be elicited was a feeble contraction 
I of the orbicularis on touching the cilia, together with a 
lislight advance of the forepaws; pupils completely dilated 
I and fixed ; pulse giudually decreasing from 200 to 180, the 
heart making a rapid to-and-fro dub-a-dub-a-dub-a sound, 
like a winnowing-machine in full action. At this time he 
was carried a distance of a quarter of a mile, and shortly 
afterwards the narcotism gave way, and he then gradually 
passed into the miserable condition described at p. Ill ; the 
pulse fell to ISO, and became respiratory. After 2^ hrs., 
urine began to dribble, and during the next 3 hrs. his con- 
dition waa most distressing ; he continued to cry piteously 
the whole of the time, and to drag himself about on the wet 
belly, and, being apparently quite blind, he ran against every 
object in the way; hia nervousness was extreme, and the 
shghtest noise caused him to start away. After 6^ hrs., be 
Btill continued uncontrollably noisy, restless, and distressed ; 
I pulse 72 ; pupils completely dilated, and the eye apparently 
iuBensible to light ; mouth quite clean and moist. At this 
time I injected ^ grain atropioe sulph. In a few minutes he 
fell off to sleep in my lap, and after 10 min. actually snored. 
The pulse rose to 120 during the first 5 min., and in 10 min. 
it was 200, and the heart thumped regularly against the 
chest-walls as at the first; the respirations 12, full and 
regular. After 20 min., the nose and mouth were drj-. 
Having remained sleeping thus heavily for about 1^ hr., he 
hecame moderately restless again ; but this gradually de- 
clined, and after a few hours more he appeared to be quite 
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recovered. The next day he was well and frolicsome. There I 
was neither Tomiting nor defecation throughout ; the diatress 
which came on, as the effects of the atropia passed off, waa 
dne to faintness and delirium. 

Conclusions.- — T. In the dog, belladonna, when administered 
simultaneonsly with opium, more or leas completely prevents 
nansea and vomiting ; and when given previously, entirely 
prevents these effects. 11. Whether given previously, simul- 
taneously, or subsequently, atropia completely counteracts , 
the respiratory restraint on the free action of the heart, which 
is so prominent an effect of the operation of opium. We can 
wish for no more perfect an illustration of the beneficial in- 
fluence of a medicine under suitable contlitiona t'^'^^.n that 
afforded by the simple and direct action of atropia in reliev- 
ing the impending syncope, which often persists for many 
hours after a dose of opium. At first the cardiac systoles 
are doubled, but a regular expiratory pause remains. 
During the next 60 or 90 seconds the systoles become 
stronger, and each one distinctly perceptible to the finger ; 
and at the end of this time the inspiratory intermis- 
siona cease, and no trace of their presence remains (seo 
Obg. 91, &c.). TliQ effect ia even more marked under the in- 
fluence of the combined action of morphia and thebaia. 
III. While the spinal effects of opium on the muscles of 
organic life are thus counteracted by the stimulant action of 
atropia on the sympathetic, the cerebral and anEesthetic 
effects are intensified and prolonged by belladonna, and 
hypnosis is converted into narcosis. IV. On the other hand, 
all the effects of ati-opia, excepting, perhaps, the influence 
on the heart, are increased and prolonged by opium, and the 
cerebral effect in particular, the insomnia which results from 
excessive doses, is converted into narcotism, or a mixture 
of narcotism and delirium. V. The simultaneous action of , 
opium retards the evacuation of urine, but in no degree inter- 
feres with the elimination of atropia by the kidneys. 

On Han — I shall confine my observations on the combined 
action of belladonna and opium on man, to those individuals 
in whom the effects of opium have been already determined J 
(see p. 124 et seq.). I do so for the following reasons: — 1. ] 
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They were all ablebodied, and in good general healtli ; 2. 
In reference to opium, tliey represent every variety of consti- 
tutional peculiarity ; and 3. The nem^lgic affections from 
which they suffered required such frequent use of morphia 
and atropia, that I have been able to note the effects of these 
drugs, alone, and in every variety of combination, several 
times in all, and many times in some. The effects, more- 
over, vrhicb were observed in these individuals, are such as 
were common to all who have come under my notice. In 
reference, then, to the action of opium and belladonna, alone 
or in combination, these cases may be regarded as fully illus- 
trative of the general effects of the drugs. 

The first subject, Samuel M. {see pp. 124, 185, Ac), may 
be taken as the type of those individuals who are easily in- 
fluenced by the hypnotic effects of opium, and who are 
therefore readily narcotised. 

The following observations — 95 (a), (6), (c), {il) — show the 
effect of the simulkmeoKS introduction of morphia and atropia 
on this patient. Pulse 74; pupils y ; respiration 19-20: — 

Obs. 95. — (a). Injected J grain morphias acet. aud -j^^ grain 
atropitE sulph,, by one puncture. After 25 minutes, pulse 
accelerated 10 beats ; pupils .,y ; great somnolency. After 
1 Ar., pulse accel. 20 beats; reap. 17; somnolency continued; 
conjunctivas injected. After 2 hrs., pulse and resp. a^ at 1 
hr. ; pupils still contracted, as at 25 min. ; slight dryness of 
the mouth and throat ; soporific effect continued. 

(b), J grain morpkiw acet. and -^^ grain atropia sulph., by 
one puncture. After 1 hr., pulse accelerated 28 beats ; pupils 
-^ ; tongue dry and brown ; palates dry and glazed ; throat 
dry; voice husty; conjimctivie injected. After 2 hrs., pulse 
accel. 24 beats ; pupils ^" ; throat still dry ; mouth moist 
and clammy ; soporific effect = (a). 

(c). J grain morphiw acet. and -^ grain atropice eulph. 
Somnolency came on within 4 mln. After 15 min,, pulse 
accel. 46 beats ; pupils unchanged. After 1 hr., pulse still 
120; pupils unchanged; conjunctiva injected, and wet; 
mouth and throat felt dry, but there had been no persistent 
dryness yet; resp. 16. After 2 Ar«., pulse accelerated 38 beats j 
resp. 16 ; pupUa ■>-, aidewajs just over i" ; month and throat 
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Lad been very dry and parched ; the latter had now becomd 
moist and clammy, and exhaled a strong belladouna foctor. 
An equal dose on another occasion was followed by the same 
effects ; but at the end of an hour the pulse had risen to 
160, or more than double the initial rate. At the end of S 
hours, the acceleration was only 38. On both occasions the 
soporific effect was very powerful and persistent. 

(d). i grain marphiw acet. and -^ grain, atropiw sulph., 
by separate punctures. Somnolency came on at the third 
min. After 5 min., pulse ace el. 16 beats; rosp, 17. After 
30 mm., pulse accel. 56 beats, of undiminished volume, 
but strong and resistant, one or two intermissions in the 
minute ; resp. 16, regular; tongue dry, and brown down the 
centre ; both palates dry and glazed ; throat very dry, voice 
husky ; eyes suffused ; face and scalp flushed. After J kr. 
reap. 14; pulse still 130. After IJ hr., pulse accel. 54beat« 
resp., as he slept, 13, regular. After 2 krs., pulse accel. 4fi 
beats, contracted, strong, and regular; resp. 12 some min., 
14 others. After 3 hrs., pulse still 120, as at 2 hrs., regular, 
and of good power ; respiration during the last hour, from 
10 to 9, full and regular; tongue, excepting a narrow mar- 
gin, and the palates, as at 30 min. The pupils remained 
unchanged throughout. The suffusion of the bead and con- 
jnnctivie still continued. Shortly after this, at 11.30, he 
retired to bed, and slept without awaking until 8 a..m. The 
soporific influence remained during the following two days. 
From the 3rd min. to the end of 3^ hours, the general effect 
was that of irresistible sleep. The sleep was deep, tranquil, 
accompanied by snoiing, and not far removed from nar- 
cotism. 

The following observations illustrate the action of the 
drugs when eucceesively administered. In 96 (a), (b), and (c), 
the atropia was given before ; in (rf), after the morphia. Sub- 
ject, Samuel M. : — 

Obs, 96. (a), -j'j grain alropia sulph., and after IJ hour, 
i ffrain morphia) acet. 1 hr. 10 miu. alter the atropia, 
pulse accelerated 26 beats, regular, of natural volume ; pupils 
^ ; somnolency and giddiness considerable ; mouth and throat 
parched and dry. At this time the morphia wa^ ii^'ected. 
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After 15 MiiVt,, pulse accel. 36 beats, otherwise unehauged ; 
tongue and palates were completely parclied; pupils un- 
changed. After 30 min., pupils, the right J", the left J. 
After 1 hr., pulse has continued as at 15 min,, but it 
was now decidedly contracted ; moisture returning to the 
mouth. After \\ hr., pidse accel. 26 beats, and a trifle fuller ; 
pupils, the right ^, the left J. After IJ hr., and when 
thoroughly aroused, the right pupil measured J" at the light, 
the left a trifle more ; mouth moiat and clammy, the throat 
parched, the voice husky; pulse aecel. 14 beats. He fell 
asleep 15 min. after the injection of the morphia, and 
continued sleeping by my side, and iu front of a gas-lamp, 
breathing tranquilly, from 14 to 12 a minute, during the 
whole of the time, and then went home, and retired to bed at 
11 p.m., and slept without awaking until 7 a.m. The sopo- 
rific effect was equal to that of Ohe. 95 (c) . The observations 
were taken without arousing him; and the contraction of 
the pupil was partly, if not wholly, due to the effect of sleep 
(see Cage 4, p. 250). Inequality of the pupils is a pheno- 
menon which I have frequently observed mider the influence 
of atropia in combination with opium. A paroxysm of tic 
coming on in this patient during the action of the drugs, 
usually determined contraction of the pupil of the same side. 

(b). \ grain morphia: acet, failed to produce any effect ou the 
pupils, which had dilated to J"; J of an hour after ^ grain 
atropiw mlph. The soporific effect was irresistible, and con- 
tinued for many hours. 

{c). -jij grain atropia mdpk., and after 1 hour i grain 
morphia) aeetatis. At the end of 20 minutes the atropia 
produced a maximum acceleration of 36 beats, as in Ohg. 76, 
p. 206. At the end of 1 hr. the acceleration amounted to 
only 22 beats, and the pulse was email and weak ; resp. 1 7 ; 
the other sjTUptoms as at p. 206. The morphia was now 
injected. He went off to sleep in the course of 5 minutes. 
After 25 minutes pulse as before, 96, a trifle stronger; tongue 
and palates, excepting a little dry patch on the latter, not 
only moist but wet. After 1 hr, pulse 98, still a little 
stronger ; mouth and tongue everywhere quite moiat, as 
before the injection of the atropia ; conjunctivse injected. 
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Two lira, after the injection of the moi'phia, pulse as before ; 
tongue dry and brown, from tip to base ; both palates com- 
pletely dry and glazed. Pupila, aa he slept, ^ ; an-ake, thej 
hafl remained unchanged from the time of the injection ol 
the morphia — viz., J-" at the light, J sideways. Dropped off tc 
sleep again directly aft«r he was aroused, 

The respiration and general effects did not differ out- 
wardly from those of Obs. 95 ((?}; but he stated that the 
soporific effects were greater than any ho had experienced 
fi^m this or any other injection. He slept very heavily 
throughout the night, and drowsiness persisted for many 
hours afterwards. 

((7). J grain morphiw acet., and after 1 hr. -jL grain atropioB 
eulph. An hour after the injection of the morphia, pulse 
accelerated 14 beats, regular, of good volome and power; 
resp. 15, rfigular ; pupils at light -^", sideways ~^i 
tongue moist, as at first. The atropia was now injected. 
After 12 minutes, pulse 122, being accelerated 48 beats, 
slightly increased in force; resp. 14, regular; pupils at 
light, -iV. After 25 min., piilse accelerated 54 beats ; reap. 
14 ; pupils -^, sideways f ; no dryness of mouth. Afier 
30 min., pulse accelerated 46; resp. 14; pupils J, side- 
ways ^ ; sclerotic injected ; face and scalp a little flushed ; 
anterior half of the tongue quite dry; both palates com- 
pletely dry and glazed. Afier 1 hr., pulse and pupils as at 
30 min.; tongue now completely dry; respiration 12 as he 
sleeps. Afier \\ hr., pulse still accelerated 46 beats; 
respiration, one miuute 12, the next 14, tiill and easy; 
Now (II p.m.) retired to bed, and did not awake until 
7 a.m. 

The drowsiness, which was great before the injection of the 
atropia, increased, 15 min. afterwards, to inability to keep 
awake j and he continued to sleep soundly by my side, and 
opposite a gas-lamp, breathing tranquilly and regularly, 
about 1 3 times a minute, durinjf the whole of the time. He 
stated that the soporific effect was as great as when the 
same doses were given simultaneously, and, a^a far as I could 
judge, such appeared to be the case. 

In the following observation, the simultaneoiia injection 
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' of full doses of morphia and atropia caused increased 
Boporifie effects, with dilatation of the pupils. 

Ohs. 96 bia.— Subject, John L— (see p. 124) ; pulae 74 ; 
pupils ^". ^ grain morph, actt. with ^ grain atrop. sulpk., 
by cue injection, caused a maximum acceleration of 26 
beats, lasting for an hour ; dryness of the mouth and throat, 
with almost an inability to articulate, and a progressiye 
dilatation of the pupils, until at the end of 2J hrs, they 
measured rather more than J". He slept soundly for three 
lira, after the dose, and then went home. The giddiness, 
drowsiness, and dryness of the throat continued for several 
lioura. 

That atropia increases the hypnotic effect of opium is 
obvious from the following observation. ^ grain of morphia 
alone failed to produce somnolency (see 06s. 21, p. 127) in 
this patient : — 

Obg. 97. — Charles Y. — Pulse 76 ; pupil -j"^", sideways i. 
The effects of ^ grain atropice eu-lpk. on this patient were aa 
follows ; — After 1 hr. a maximum acceleration of the pulse, 
24 beats ; tongue and roof of mouth only dryish ; pupils 
at light i, sideways ^. The medicine 'made him feel 
gapy, but not sleepy.' Cheeks and forehead cool. After 
2 krg., pulse accelerated only 4 beats ; pupils just over ^, 
sideways ^ ; month moist, as before the injection. No heat 
nor flushing of face, nor any sleepiness throughout. The 
composition of the urine secreted before and during the 
action of this dose is given at p. 214, Case 1. 

The effects of J grain -morpkitje acet., and after 1 hr. ^ 
grain atropiee 8ulph., were as follows;— 55 min. after the in- 
jection of the morphia the pulse had fallen 4 beats, regular ; 
pupils contracted to -jj"; a few vessels of the sclerotic 
slightly injected ; no heat or flushing of face ; no heaviness 
nor inclination for sleep. 15 min. after the atropia injection, 
pulse increased 18 beats, luichanged else. After 20 min. 
increased 38 beats ; tongue dry at the tip. After 25 min. 
pulse increased 52 beats ; pupils dilated to -jij ; no somno- 
lency or giddiness yet. After \ hr. pulse accelerated 48 
beats ; tongue and mouth dryish ; moderate somnolency. 
After li hr. pulse increased 44 beats; mouth and throat 
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everywhere diy, but not parched. After 2^ hrs. pulae i 
creased 3C beats; moutb clammy and dry. Afler 3 hrt. 
pulse accelerated 24 beats ; pupils \", sideways ^ ; mouth 
still clammy and dryish ; injection of the conjunctiva gone. 
4 hrs, after the injection of the atropia, pulse accelerated 8 
beats, of good volume and power ; pupils at the light nearly 
\" ; mouth regained its moisture, but the throat still felt 
dry ; somnolency passed off. Thirty minutes after the 
atropia injection, and for the following 3 hre., there was 
moderate somnolency, sufficient to have ensured sound sleep, 
if he had remained undisturbed. The following analyses of 
the urine voided before and during the action of the above 
doses, show the effect of morphia alone, and in combination 
with atropia, on the renal function : — 
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Urine 1 is diluted by the fluid taken at breakfast, and, 
together with urine 2, must be taken to represent the 
chylous urine. Urine 3 presents an increase of all the con- 
stituents, as is observed after the action of atropia alone. 
12 drops of this urine — that is, assuming it to contain the 
whole of the atropia injected, 12 drops of a solution of 
sulphate of atropia in 414,720 parts of water — dropped into 
my right eye during an interval of two hours, caused dilata- 
tion of the pupil from ^" to very nearly J", and maintained 
it so for 5 hours at least. 

The remaining observations show the influence of atropi 
in preventing the distressing effects which result from ( 
rangement of the pneumogaatrio nerve:^ — 

Obs. 98.— Subject, Michael Egan (see p. 124). Pulse V 
pupils -jij". ^ grain atropiw eulph. caused, in 38 minutes, | 
acceleration of the pulae 20 beats j pupils J ; dryness j 
the tongue, and hard palate, but they were not absolute 
devoid of moisture. After 1 kr. 40 min., pulse accel. 10 bcat| 
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pupils I ; mouth as moiet as before the dose. The combined 
effects of i grain morphias acet. and -^ grain atropife eidph., 
administered by one injection, were as follows : — After 15 
min., pulse accel. 20 beats ; felt the face and head becoming 
hot ; giddiness. After j kr., pulse attained max. accel. of 32 
beats ; pupils unchanged ; tongue dry, brown, and hard, ex- 
cept the margins ; the whole of the hard and soft palates 
completely dry and glazed. After 1^ hr., pulse accel. 14 
beats ; pupils unchanged ; away from the light they dilated as 
at the first to ^" ; mouth as at ^ hr., but the dryness had 
decreased the width of the moist margins of the tongue. 
After 1 J hr., tongue just becoming moist, both palates still as 
at I hr; pulse accel. 10 beats. After 2 Ar»,, mouth quite 
moist and clammy; pupils unchanged. After 2J krs., pulse 
returned to 78, of undiminished volume and power; tongue 
and palates had become a little dry again; pupils dilated 

to 4"- 

General Effects. — Great drowsiness, heaviness, and giddi- 
ness accompanied the action of the medicine. Ihyness of 
the mouth continued 5 hours longer, and was accompanied 
by intense sleepiness. He went to bed at 3.30 p.m., and 
slept soundly until 5, when he was aroused, took a cup of tea, 
and after IJ hr, went to sleep again, and continued to sleep 
soundly throughout the night. He did not experience nausea, 
depression, or faintness, as on the previous occasion. There 
wei-e no after-effects. 

The effects of ^ grain atropiw tulph. alone on this patient 
were lees than those of ^ in the combined dose ; the accele- 
ration of the pulse was 2 beats less ; the dryness of the mouth 
was neither so complete nor prolonged. At the end of 2J 
hrs., the pupils were ^". It produced much giddinr;ss and 
heaviness, and induced a dreamy, dozy condition. The 
analysis of the urine voided before and during the operation 
of this quantity of atropia is given at p. 214, Case 3. 

Obg. 99.— Mary B. (see Ofcs. 23, p. 128). Pulse 80 ; pupils 
a". The effects of -^ and -J^ grain airopiw snlph. agreed with 
those recorded in Obs. 71 and 73 (p. 203), the maximum ac- 
celeration after the former dose being 30, after the latter 50 ; 
litter dose dried the mouth contpletely, and at the end of 
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2 A r«. the pupils measured ^'\ The smaller dose did not prodnc 
any cerebral effects ; the latter only giddiness and heavinea 
not amounting to somnolency. 

(a). ^ grain marphicB ncet. and ^ grain atropiae sulph., by on 
puncture, produced the following effects : — A max. accel. c 
the pulse 40 beats ; extreme dryness of the mouth, giddinesc 
and hypnosis. She slept soundly after the dose for 2 hrs. 
then rode home, and went to bed, and slept continuously fo 
the next 8 hrs. There was no change of the pupils durinf 
the action of the medicine, neither any tendency to nausei 
or faintness. The effect was charming, and she was fi:e^ 
from any unpleasant effect the next day. 

(6). ^ grain morphice acet, and ^ grain atropicB gulph.y by om 
puncture, produced, on another occasion, equally satisfactory 
effects. The pulse attained a max. accel. of 70 beats, beinj 
almost doubled ; the volume and power were good. Th( 
soporific effects were immediate, and rather more powerfu 
than the previous dose. She was quite comfortable the nex 
day. At the end of 2 hrs, the pupils were dilated to ^". 

(c). ^ grain morphice acet. and -^ grain atropiae sulph., in 
troduced by one injection, caused the following effects : — Afte 
40 min.y pulse accel. 48 beats, full and regular; tongui 
and palates completely dry; great somnolency. After 2 hrs, 
pulse accel. only 8 beats, strong, full, and regular ; tongrn 
completely dry ; palates dry and glazed ; pupils slightly con 
tracted — just under J". The soporific effect was greater, sh^ 
said, than that of the last dose. There was no tendency t< 
nausea, or any other unpleasant sensation. At the end of 2^ 
hrs., she went home, and slept soundly and continuously for i 
hrs. On rising next morning, she was sick, and experiencec 
nausea during the whole of the morning. She considered i1 
to be a common bilious attack ; but I have no doubt that it wai 
due to the dose, the proportion of atropia being insufiicient. 
If the nausea were really due to the after-effects of the mor- 
phia, the injection of a little atropia before rising would have 
entirely prevented it. 

01)8. 100.— Mrs. E. W. (see 06«. 25, p. 129). Pulse 80; 
pupils ^y , sideways ^^\ (a). Effects of ^ grain atropice atdph, 
and -j*j grain morphim acet.y introduced by one puncture : — 
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fler 20 minuies, pulse accelerated 22 beats, regular ; tuugue 
dry at the tip, palates quite dry ; pupils michaugod ; felt 
giddy and u. little faint a minute ago, but it bad passed off; 
very sleepy. After 1 hr., pulse accel. 20 beats, no change in 
the power or volume ; pupils J ; had been sleeping very com- 
furtably. After 2^ hrs., pulse accel. only 10 beats ; pupils -J", 
dilating to J at dark side of room ; mouth moist and clammy. 
AftGT 2 hrs., pulse returned to the initial rate, of good power ; 
pupils J ; mouth still dryish ; slept comfortably since 20 inin. 
after the dose. The drowsiness and dryness of the mouth 
continued for 5 hrs. more, and she was quite comfortable, 
and free from any tendency to faintness, nausea, or illusion. 
This combined dose was given thrice with the same satisfac- 
tory results. 

((»). The sama dose of morphia given with -^ grain airopia 
eulph., produced the same effects. The pulse attained a 
max. accel. of 32 beats. 

[c). -j'j grain morjihice aed,, and after 1 hr,, -^ gram atro- 
picB euljih. The morphia injection was followed by the symp- 
toms described under Ohg. 25 (c), p. 130, and at the end of 
the hi-, she had vomited, and still continued sick and faint ; 
the face was pale and anxious, and the pulse ver; weak ; 
piipils unchanged. 30 min. after the atropia injection, the 
nausea wa^ slightly relieved, and she had not vomited again ; 
pulse accel. 32 beats ; pupils J ; anterior part of the tongue 
and the hai'd palate dry ; felt sleepy, and as she dozed, ' saw 
sti-auge figures pass before her.' After \ hr., nausea less ; 
pulse increased 14 beats, regular, and of much better power ; 
a little colour and warmth had returned to the cheeks ; liad 
been sleeping tranquilly. Aftor IJ hr., nausea quite gone; 
had continued to sleep quite corafoi-tably, and without dream- 
ing, and now felt qiute comfortable ; the pulse wan accel. 
10 beats, atid was regular, and of good volume and power; 
mouth quite moist ; pupils, at the light ^, towards the dark 
side of the room ^. She continued dozy and comfortable 
during the next 6 hrs., slept comfortably during the night, 
and felt no after-effects. 

((f). -^'^ grain atropice aulph., and afler J h/r,, ^ grain 
aed. i hr. after the atropia injection, pulse in- 
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creased 32 beats; tongue drj. at the tip; the hard and^ 
anterior part of the soft palate drj' and glazed ; pupils ^' 
16 min. afier the morphia, pulse a little fuller ; pupils Y' > ^^Mi 
more giddy, aud a little faint; mouth dryer. Afier I hr. 
the feeling of faintness went off in a few minutes ; pidse acceL 
24 beats ; pupils contracted to ^" again ; mouth as dry 
before; great somnolency. After 1^ hr., pulse accel. 14 
beats ; pupils again dilated to |" ; the soft palate had be- 
come clammy and moist. The drowsiness and dryness con- 
tinued as on former occasions, and no unpleasant symptom 
followed. 

(e). -jL grain atropias nclph,, and after 1^ hr., \ grain mor- 
pkicE acet. Ij hr. after the atropta injection, the pulse was 
accel. 34 beats, the pupils just over J", and the tip of the 
tongue and anterior part of the hard palate dry. 20 rnin.' 
aft&r the morphia injection, felt a little giddy and faint; 
the pulse was accel. only 26 beats, regular, and unchanged 
in volume or power; tongue dry anteriorly; both palates 
dry and glazed; pupils further dilated to \", sideways j. 
After 1 hr,, pulse accel. 25 beats, full and regular; all but 
the tip of the tongue and the hard palate moist again ; faint- 
ness and giddiness passed off, and she continued to sleep 
comfortably. After 1^ hr., pupils nearly ^"; mouth nearly 
moist a^in. Soon afterwards she walked home, and ex- 
perienced no unpleasant effects whatever. 

Conclusions. — It appears, from a comparative examinatioit 
of the phenomena detailed in the preceding observationBj 
and those attending the operation of morphia and atropia on. 
man when given alone — 1. That in medicinal doses, the 
essential effect of morphia (hypnosis) is both increased and 
prolonged by the action of atropia, whether induced pre- 
viously, or at any time during the operation of the former. 
2. That atropia relieves, and, if given simultaneously or pre- 
viously, prevents the nausea, vomiting, syncope, and insom- 
nia, which frequently result from the action of opium.' — 8 
That in a sufficient proportion (for most individuals ^ graiii 
sulph. atropia to \ grain acetate morphia], atropia neutral' 

' It )« Tomu'tAlils thai' lhi> condiuiori is eiacd; the opposlir of (he slHternenU. 
midebyM. Erlenmdjer. - AiduT. gii]. da HU,' (1866); and Dra. HilchcU, Eee)^ 
»nd MoorchouM, 'Amw. 3our. Mfd. Se.'vol, I. p. 7* (18fl5). 
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ises the contractile effect of opium on tie pupils, but in larger 
doses dilatation takes place as if no morphia had been given. 
It is also to be obseryed, that if the quantivalent doses are 
euixessively introduced, the drug last administered exhibits 
for a short time a counteracting effect: compare 06s. 94 
[a and <i}, and Ohs. 117 (a and 6}.— 4. That aU the other 
effects of atropia are intensified and prolonged by the action 
of morphia, induced previously, or at any time during the 
operation of the former. If, however, the dose of atropia be 
small, and the morphia produce considerable deranging 
effects on the vagus, the rapidity of the pulse is not greater 
than when the atropia is administered alone. 



^ 2. NAACEINE AND ATROPIA. 

Ohs. 101. — Subject, Samuel M. {see Ohx. 33, p. 149). 
Pulse 72; pupils \" ; reap. 20. Injected niitx. soL 2 = 1 
grain narceine, together tvith jL grain atropicE mtlph., by one 
puncture. After 30 min. pulse accelerated 26 beats, fuller; 
great somnolency ; dryness of the throat. After 1 J hr. pulse 
accelerated 28 beats ; pupils dilated to |" ; throat very dry, 
and the voice husky ; tongue, excepting wide margins, dry, 
hard, and brown ; palates di-y and glazed. Had slept com- 
fortably. After 2 hrs. pulse increased 12 beats, unchanged in 
volume and power ; pupils ^" ; mouth moist, throat very 
dry still ; somnolency decreasing. The respiration was 
regular throughout, and gradually fell to 14. Urine passed 
at the third hour dilated the pupil. The general effect dif- 
fered in no respect from that of morphia and atropia. The 
hypnosis was for two hours as great as that produced by J 
grain morphia acet. and ^\ grain atropiie sulph. The 
atropia effects were as decided as those produced by the in- 
jection of ^"5 grain alone, although it is apparent that the 
absorption must have been slower on account of the local 
irritation. The effect on the pulse was also less, from the 
same cause. The soporific influence was as persistent as after 
morphia, if not more so. There was no dysuria. Five days 
nfterwai'ds the integument around the seat of the injection 
was red, swollen, and prominent ; and the central part was 
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soft, as if matter liad foniied, Tlie inflammation, hi 
subsided, aud tliere was no sucli issue. 

3. UECONINE AHS ATSOPIA. 
Oha. 102.— Subject, Samuel M. (see Ohg. 38, p. 154}. jn.xix.| 

of the solution prescribed at p. 154 ( = 1 grain of meeonine) aiidl 
^L grain atropiw sulph. were injected by two punctures. Tbo-I 
effects on the pulse, breathing, pupils, aud mouth corre- I 
sponded exactly with those in the previous observation ; nor I 
was there any appreciable difference in the soporific effect. 

Remarks. — Compared with the action of nareeine and j 
meeonine alone, the combined doses had a more powerfnl J 
soporific effect. This is indicated by the respiration, which. I 
was slower under the influence of sleep tlian when there was | 
only a tendency to it. 

4. CATFTOPIA AITD ATEOPIA. 
Observations of the combined effects of these two drugs J 

have been made on the dog and on man : — 

On the Dog. — Ohs. 103. Injected an aoetoua solution of I 
a-ypiiypia ( = \\ grain) and -^ grain atropi(E siil})k,, by 9epa- I 
rate punctures, beneath the skiu of the beagle (see Obs. 40, 
p.l59,&c.). At this time the bladder was emptied of a lai^a I 
quantity of urine. After 7 min., pupils completely dilated i I 
remained quiet, and apparently quite comfortable. At tJi^ I 
lO^A min. he began to look searchingly from side to Bide, and 
two min. afterwards dashed forwards, tail erect, panting 
loudly, and with restrained whining, aud scoured the roon 
round aud round, and from side to side, in a succession of 
wild movements, which he seemed to be impelled to perform 
when he was using all his strength to restrain them. At 4 
first he came up to me when called, and wagged the tail J 
cheerfully ; but the moment I ceased to caress him, the body ' 
was jerked backwards and forwards as the legs were firmly 
set on the ground, the head was rapidly rotated with e 
glances from side to side, and in a few seconds the excite- 
ment was as intense as ever. He soon became perfectly wild | 
and imcontrol table, rushing stiffly and jerkedly in eveiy j 
diiection, and knocking everything over in his way ; and 
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■Ithough he allowed no desire to bite, he kept up a BuMued 
growl. He continued in this state for 10 min., aud ihen 
became quiet and lay on the belly, panting loudly from 
300 to 400 times a min. ; the tongue protruded, rough, dry, 
and fiery red ; the pupils fully dilated ; the heart's action 
very rapid and strong. After 22 min. he came up to me 
when called. Ihtring the next hour he lay on the abdomen, 
occasionally raising himself on the legs, and seemed wholly 
occupied with the rapid panting. After 1 J hr., the panting 
ceased, and he now sat on the haunches, breathing quietly, but 
quickly and irregularly; pulse 182, the whole body affected 
with choreic movements ; the head was turned from side to 
side, now suddenly advanced, and now jerked backwards ; 
the angles of the mouth and the eyebrows were frequently 
twitched. He came readily and with a wag of the tail whtin 
called, but walked carefully, and as he advanced the head 
was occasionally ducted or twisted aside. Now and then 
the breathing rose into a short pant. He was quite lively, 
and appeared comfortable, and in his natural temper. 
Pulse 182 ; pupils fully dilated and fixed ; mouth completely 
, dry. After 2 hra. there was a strong tendency to sleep ; 
the nodding head slowly sank on the carpet, and he eon- 
tinned dozing for the next J hr. Resp. 26, regular. During 
this time 4 or 5 slight twitches a min. affected some part of 
the muscular system ; the sleepy head was frequently raised, 
and twisted or slightly jerked in every direction, AJier 
2^hrs. he got up, shook himself, and passed a large quan- 
tity of yellowish-green alkaline urine. 

- During tlie next 2 hrs., the dog was tired, gapish, and 
sleepy, and lay down and dozed nearly the whole of the 
time. After 3^ Aw., the pulse waa 182, and the atropia 
symptoms continued. After 4^ hrs., the pupils were still 
fully dilated, and the mouth was dryish ; but he seemed quite 
recovered, and ate a plate of meat voraciously. At the 6th 
hr., he was quite lively and well, and followed me down- 
stairs nimbly. 

The urine voided at 2 J hrs. had a sp. gr. of 10-34-4, became 
solid with excess of nitric acid from precipitation of urea, 
and deposited a large cloud of phosphates when heated. 
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Three drops placed in my eye dilated the pupil from ^" to J, 
and maintained it so for 5 hrs. 

The excitant effect in tliia Ob». differed in no respect from 
that produced by 2 grains of cryptopia alone (see p. 160). 
The intensity was, perhaps, a little greater in this last erperi- 
nient, but the duration was a few minutes shorter. The 
after-effects — the somnolency and chorea — were only observeil 
in this last experiment. 

On Uan. — 06s, 104. One grain cryptopia dissolved by the aid 
of HCl. in spirit and water, and ^ grain atropiie sulpk., 
injected aimultaneously by separated punctures, produced the 
foUowiDg effects iu the subject of Ohs. 20, p. 126:— Pulse 7S ; 
pupil J" ; resp. 17. After 20 tni'ji., pulse increased 10 beats; 
anterior half of tongue dry; drowsy. After 1 Ar,, pulse in- 
creased 22 beats fuller; pupil |; reap. 16; tongue from 
apex to base, and the margins also, completely dry, rough, 
and broivn ; both palates completely day and glazed ; had 
slept soundly; the face was flushed and warm. After 2^ hrs., 
the dryness rapidly passed off \ hr. ago ; pulse only in- 
creased 4 beats, regular and contracted ; pupil just over ^ ; 
could not see the lightning-conductor ; reap. 15 one minute^ 
16 the next, 

The general effect was aowid tranquil sleep, ■without dreaming 
or starting. All the symptoms exceeded those produced by 
the simultaneous injection of J grain of acetate of morphia 
and ^L grain sulphate of atropia, and equalled those of 
^ grain morphife acet., and after I^ hr, -^^ grain atropia 
sulph. ; but the dilating effect on the pupil and the dryness 
of the mouth were even greater. 

On turning to my notes of the effect of atropia upon this 
patient, I find that I have twice injected the ^^ grain alone. 
At the end of 2^ hra, the pupil was J" on one occasion, and 
just over ^ on the other. I thus unexpectedly discovered fresh 
evidence of the dilating influence oi crj'ptopia on the pupil. 

S. CODEIA ASH ATBOPIA. 

On the Dog. — Obe. 105. Injected I grain codeia, acidified 

with HCl, and after 1 hr, ^ grain of atropvs sulph., beneath 
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the skin of the bitch (see Obi. 49, p. 170). 1 hr. after the 
injection of the codeia, pulse 60, regular ; reap. 22 ; mouth 
wet ; no appreciable change in the pupils ; she was dull and 
quiet. 25 min. after the atropia injection, pulse 2'10, re- 
gular, and of good power ; pupils fully dilated and fixed ; 
reap. 20 ; nose dry ; mouth clean and wet ; very dozy and 
lethargic, IHtriiig the next 5 krs. she continued to lie along 
on the side, with the head on the carpet apparently dozing, 
with the eyes nearly closed. On approaching her she raised 
the head, and when called pricked the ears and looked up. 
She got up four times to void urine. 1 kr. after the injec- 
tion of the atropia, the pulse was between 300 and 400 ; the 
reap, 14, and subsequently continued at this rate. The 
pulse maintained the max. accel. for 1 br., and theu slowly 
declined. The nose and lipa were dry, but the mouth and 
tongue continued quite clean and wet. 5^ krs. after the 
atropia injection, the doziness had passed off, and she sat 
still and dull ; the pupils fiilly dilated and fixed, the tongue 
quite wet. At this time she had nausea, and thrice gulped 
up a little clear fiuid. At the 1th hr. of the codeia and the 
6lh hr. of the atropia, the pulae was 180, regular, and of good 
power; resp, 16; pupils still dilated and fixed; the nose dry; 
the tongue clean and wet, with abiondance of glairy fluid. 
The animal showed no inclination for sleep, was quite intel- 
ligent, but dull and still. She remained in this state for 
3 hrs. more. All the urines contained atropia. 

Remarks. — On comparing these eftects with Ohs. 49 and 
69 (pp. 170, 199), it will appear that the codeia did not 
interfere with the general action of the atropia. The tongue 
and mouth were prevented from drying by the constant out- 
pouring of saliva, due in the first instance to fright, and 
subsequently to reflex irritation of the salivary glands asso- 
ciated with a tendency to nausea {see Obs. 8 and 9, p. 109). 
The slobbering excited in the horse after morphia (see 
Ob». 3), is due to the same cause. On the other baud, the 
atropia counteracted in a measure the nauseating effects of 
the codeia, and increased its soporific effect. 

On Han. — The effects of the simultaneous introduction of 
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codeia and atropia into the Bubcutaneoua tissue are illaB- 
trated in the following : — 

Ohs. 106.— Sutgect, Samuel M. (see Ol«. 53, p. 170). 
Pulse 74; pupils i"; reap. 20. 

[a). Injected ijrnm f Off em and -^'g grain sulphate atropia, 
one into each arm. After 30 wimi., pulse increased 36 beat«, 
otherwise unchanged ; began to feel a little heavy. After 
1 hr., pulse increased 34 beats ; pupils dilated to J" ; dor- 
sum of tongue and both palates completely tlry; was very- 
drowsy. After 1^ hr,, pulae increased 26 beats; greater 
volume and power. After 2^ hrs., pulse increased 6 beats 
— 80 ; pupils ^ ; tongue, excepting a broad edge, brown, 
dry, and hard; both palates dry and glazed. 

{h). One grain eodeia and -^-^ grain sulphate atropia, one 
drug in each arm. After 30 min., pulse accelerated 46 
beats ; tongue and palate partially dry ; somnolency came 
on after 10 minutes, and continued. After If hr., acceleration 
26 beats ; regular, of usual vohime and power ; pupils J ; 
throat and mouth very dry ; moisture beginning to return. 

(e) . Two grains codeia and ^ grain sulphate atrojna injected 
by one puncture three months after the last dose. Afi-^ 10 
mm., pulse increased 26 beats ; somnolency. After j hr., 
pulse accelerated 56 beats, contracted, but regular and 
etrong ; pupils unchanged ; tongue and palate partially 
dry and brown. After IJ hr., pulse accelerated 58 heats, 
regular, and a little fuller; pupils at lights.", sideways y'; 
tongue dry, brown, and hard from back to front; palates 
entirely dry and glazed ; face and scalp hot and flushed, 
and the bloodvessels full ; the temporal artery and its rami- 
fications dilated ; the skin generally hot and dryish ; the 
scalp perspiring ; conjunctiva slightly injected. ' Very 
giddy, and never felt more sleepy.' After 2 hrs., pulse accele- 
rated 62 beats, regular, and now full and strong ; otherwise 
as at li hour. The pulse now began to decrease, and, except- 
ing the dryness, the symptoms quickly subsided. He went 
to bed at the third hour (11 p.m.), and slept soundly until 
4 a.m. 

Rsmarla. — The hypnotic effect on the above occasions was 
much greater than when codeia was given alone, and it 
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was associated with much giddiness. For the first two 
hours, the soporific influence was as great as that pro- 
duced bj i the quantity of acetate of morphia combined 
with the same quantities of atropia ; but the effect was com- 
paratiyely evanescent. The stimulant effect of codeia on 
the pulse increased that of the atropia : compare Obe. 93 (e). 
Excepting the effect on the pupil, all the atropia symptoma 
are increased and prolonged by codeia. The contractile 
effect of codeia on the pupil is almost as strong as that of 
morphia, and yet we see (in b] that the effect of 1 grain ia 
completely counteracted, at the end of 1 j hour, by the ,-^ 
grain of sulphate of atropia. On each occasion the ati'opia 
completely counteracted any nauseating or otherwise un- 
pleasant effect of the codeia. Hypnosis and giddiness were 
the only cerebral effects of the combined action. 



e. THEBAIA AND ATBAFIA. 

On the Bog. — The combiued action of these drugs on the 
beagle (see pp. 159 and 181) ia illustrated in the following: — 

Obg. 107. — Injected an acetous solution of Ihehaia used in 
Obfi. 56,67 (= J grain) and -j'^ grain sulpltate atropia,hj a single 
puncture. After 13 minutes, dryness of the mouth; was un- 
comfortable and restless, and panted at intervals ; tongue 
dry, and covered with a white fur ; pupils completely dilated ; 
heart's action rapid and strong. After 22 min., vomited 
about 5'ij- of clear water ; continued restless, walking stiffly, 
and panting rapidly. The muscles of the face ajid trunk 
now began to be twitched ; and if he stood stilt for a second, 
a momentary spasm of one or other of the already stiffened 
legs caused him to start. During the next hour, the spasms 
increased in frequency and intensity; the whole muscular 
system was rigid, and the twitchings of the legs were so 
severe that they nearly threw him down. Yet the dog seemed 
reluctant to lie down ; he did so once or twice, but did not 
retain the position for many seconds. After 1 hr. from the in- 
jection, the spasms attained their maximum ; the dog walked 
but little, and very stiffly and awkwardly. The muscles 
■were very rigid, and when he stood still, the body seemed 



298 COMBIXED ACTION OF 

to get more rigid, and was inclined to one or other 8id< 
if he waa about to fall over ; then a jerk of the leg caused 
him to totter, and he threw himself down, but instantlj 
regained the legs ; wagged the tail when called, hat aeenied 
fearful of being touched; and on approaching a hand, he 
blinked the eyes as the head and shoulders were twitched 
aside. Afler 2\ hr». he began to lie down, and retained this 
posture most of the time ; pulse 216, regular and strong, 
panting ceased ; reap, good ; decreasing successively from 
!00 to 70; continued to doze with the eyes closed until 
disturbed by a twitch, when he got up and changed posture. 
At these times the breathing was reduced to 60, and became 
more regular. After 1\ hr»., and during the next 40 minutes, 
he slept soundly, and, excepting a slight occasional twitch 
of the legs, without movement; pulse 160; reap. 66. 
After 34 hrs., resp. 29, regular; pupils fully dilated; tongue 
moist. At this time he got up, and twice voided a few 
drachms of urine. He now seemed recovered, and walked 
about as usual. After S| hr». he again lay down aud slept 
soundly, awaking up with a start or twitch at intervals of 
^ an hour, wnlil the end of the »ixth hoar. The resp. mean- 
time, which hod increased to 80, fell to 24 ; pupils fully- 
dilated; pulse 120. At the end of this time he awoke 
quite well, and ate a good dinner, but would not take water. 
A drop of the fluid obtained from the urine, in the manner 
described at p. 202, dilated my pupil in the course of an 
hour from jL" to J; and after 18 hrs. it was still ^. On 
comparing this Ohs. with that recorded at p. 181, it appears 
that the convulsive effects were about equal in intensity aud 
duration in the two experiments. The soporific efifects of 
the two drugs, on the other hand, were increased each by 
the other. 

General Consideratioiu and Conclusions. — In the dog we have 
seen that nausea, retching, and vomiting are the earliest 
and moat constant effects of opium. Continued peristaltic 
action of the intestines aud complete evacuation of their 
contents frequently follow. The respiratory movements are 
soon diminiebed, and the breathing becomes shallow and 
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irregular. The action of the heart is Bimultaneoasly de- 
pressed, and the pulse aaaumea the respiratory character. 
Such also are some of the results of the actiou of opium, 
usually in a less degree, on many individuals of human kind. 
These effects, together with contraction of the pupil, are 
pui-ely local, and the result of cramping or spasmodic ex- 
citations conveyed by the third pair, the pneumogastric and 
spinal nerves, to the circular contractile fibres of the pupils, 
the stomach, the lungs, and the intestines respectively. 
The effect on the heart is chiefly, if not entirely, due to con- 
traction and impending collapse of the lungs, and to the 
restrained action of the diaphragm and respiratory muBcles 
generally. The cardiac branches of the vagus and the trunk 
of the sympathetic may possibly convey similar excitations 
from the cranio-spinal axis to the heart itself; but we fcnow 
too little of the direct influence of these branches on the 
heart to speak positively on this point ; and since the causes 
above indicated are of themselves sufficient to account for 
the phenomena, this possible influence has been hitherto 
disregarded (pp. 13i, 191). 

Granting, however, that the heart is both directly and in- 
directly affected by the action of opium, the derangements 
which result therefrom, as well as those which affect the 
stomach, the lungs, and intestines, are wholly removed by 
the action of a suflicient dose of beUadonua. On the same 
parts over which opium exercises a cramping influence, 
belladonna, in sufficient doses, has a dilating action. In 
some individuals the pupil may be taken as an index of the 
degree of contraction of the smaller bronchial tubes and 
pylorus ; but in the majority it would appear that the con- 
traction of the pupil is altogether out of proportion to that 
of the other circular fibres, and this is readily accounted for 
by the theory which I have advanced at p. 137. 

A consideration of the action of opium on the horse serves 
to strengthen these conclusions. The excitant effects on the 
cerebro-spinal and sympathetic nervous system are so nearly 
balanced in this animal, that none of the above-mentioned 
eftects, resulting from a preponderating action on the spinal 
system, are observable. The horse, indeed, never vomits ; 
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but the stimulant effect on the heart and the pupils, and the] 
absence of influence on the respiratory movements, all provefl 
that the stimulant action on the Bjmpathetic is even greaterfl 
than that on the cranio-spinal axis. 

From these general considerations, and a survey of tlt*l 
combined action of opium, as illustrated in the foregoing^] 
observations, I deduce the following conclusions: — 

A. — As to the injluenfe of Alropia on. the adwn of Opium. 

1. Atropia increases the cerebral and anaesthetic effects of 1 
opium. The increase of the deliriant action is vrell seen in 
the horse ; the increase of the hj-pnotic in the dog and in 
man. Combinations of atropia vrith narceine, codeia, cryp- I 
topia, and even thebaia, have a marked soporific effect on 
individuals iu whom these substances alone have either no 
hypnotic effect at all, or produce only a alight tendency to 
sleep. The increase of the aniEsthetic effect is common ^ 
to all. 

2. Excepting iu those parts of the body where we rec<^w > 
nise two sete of involuntary contractile fibres — the one oc- 
cluding and under the influence of the spinal nerves, the 
other dilating and under the influence of the sympathetic 
system — atropia has no influence in diminishing the cramp- 
ing and convulsant effects of opium, but, on the contrary, 
slightly increases them. 

3. By virtue of a more powerful stimulant action on tha'j 
sympathetic nervous system than on the spinal, atropia in I 
BufiBcient doses is able to counteract and overcome thfr4 
cramping influence of opium on the occluding contractile 
fibres. 

4. The influence of belladonna in removing the respiratory 
difficulty is slight and ineffectual, since it extends only to 
the release of the bronchial tubes, without affecting the 
diaphragm or external respiratory muscles. 

5. That by removing the restraint due to partial collapse 
of the lungs, atropia thus indirectly relieves the distended 
heart ; while the direct and powerful stimulant action of the 
drug on the heart itself greatly facilitates and completes this 
result. 
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B, — Aa to the influence of Opi^im on the action of Belladomia. 

6. Excepting where the spinal and sympathetic nerves 
meet in nmscnlar lintagonism, the a<;tions of opium tmd 
belladonna are concurrent, each intensifying the other. Juat 
iLB belladonna will often convert the reatlessnesa and delirinm 
caused by opium into tranquil sleep, or even narcotism, so 
doea opium reciprocally convert the insomnia restilting from 
excessive doses of belladonna into a similar effect. 

7. The antagonism, therefore, ivhich exists between opium 
and belladonna is purely local, and dependent, not on a. de- 
pressing influenca on one nervous system, and an excitation 
of the other, but on a stimulant action common to both, and 
which, in the case of each drug, affects them unequally. 
The dilatation and contraction of the pupil under the influ- 
ence of belladonna and opium, respectively, merely indicates 
a difference in the degree of the stimulation of the two 
nervous systems by each drug ; and the condition of the 
pupil, under the influence of combined doses, further shows 
how far the action is balanced. 

8. In man, a full medicinal dose of belladonna is required 
to neutralise the spinal effects of a full medicinal dose of 
opium on the pupil, the lungs, and the stomach. 

9. It is impossible to neutralise the local effects of the 
action of belladonna, or opium, above specified, without in- 
creasing the generaX action on the rest of the cerebro-spinal 
and sympathetic nervous systems twofold. 

Two other subjects remain to be considered — the medicinal 
use of opium and belladonna in combination, and the antidotal 
or antagonistic action between opium and belladonna ; — 

The Hedicinal Vte of Opiam and Belladonna, in com- 
bination. — The foregoing conclusions illustrate the use of 
belladonna as an anltej^aiimodic, and indicate, at the same 
time, those conditions in which opium should be avoided. 
If, however, the use of the latter ca-nnot be dispensed with, it 
should be combined with belladonna, in quantities sufficient 
both to counteract the cramping effects of the opium, and 
to relieve the spasm for which the medicines are prescribed. 
The belladonna should always be in sufficient excess to cause 



302 



MEDICINAL USE AND ANTAGOKISM OF 



dilatation of the pupil. It has been shown that belladonna I 
increases the activity of the kidneys, and that its action on ] 
the liver is also stimulant. To these properties it adds i 
dilating action on .tlie longitudinal layer of the muscular 1 
fibres of the ducts and intestines. It is therefore admirably [ 
adapted to prevent some of the objectionable effects of opium. 
Given in combination, I hare never found constipation result, i 
In the treatment of acute disease, opium may be most bene- | 
ficially combined with belladonna ; and the appropriate i 
mode of administration consists in the immediate introduc- 
tion of these remedies beneath the skin, as soon as the 
inflammatory action has been detected. The relief to the 
conetitntional in-itation, and probably pain, and the retrac- I 
tile and stimulant action on the circulation, which imme- 
diately follow this nse of these dmgs, will often arrest with I 
wonderful rapidity an inflammatory action (e.g., in the j 
lungs), which, from its severity and extent, threatens soon. I 
to become dangerous to life. My own experience induces J 
me to believe that, by means of this treatment, inflammation ] 
in its earliest stages lies completely within our control. I j 
have usually introduced a moderate dose of the drugs (acetate j 
of morphia from i to J, and sulphate of atropia from -, 
4*5 of a grain) by a single puncture, at inten'als of eight or 
twelve hours. If the soporific influence of the first dose J 
remain, or if pain and insomnia be absent, the occasional I 
use only of the opium is needed. 

In the treatment of neuralgia and insomnia, the best effects ' 
are obtained by a combination of these dmgs ; and by judi- 
cious combinations, persons who cannot otherwise endure a J 
dose of opium may be brought under its beneficial influence. 
Morphia, indeed, should never as a rule be injected alone, 
unless we have reason to know that the patient will experi- 
ence no ill eflfects. To counteract those distressing and ' 
sometimes dangerous effectiS which follow the subcutaneous 
use of morphia, combination with ^ of a grain of sulphate of 
atropia will usually be sufficient ; and, in some cases, it may 
be necessary to first induce the atropia action by such a I 
dose, and then a quarter of an hour aftcrwaivls introduce J 
the combined dose. 
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Antidotal or Ant&goniBtio Action between Opium and Bel- 
ladonna. — We turn now to examine those cases of poisoning 
by either of these dniga in which the other has been used as 
an antidote, ld order to find evidence of a general antagonistic 
action, which has been proved to be absent in the horso, the 
dog, and in man, when given in the doses mentioned in the 
preceding obBervations. The idea of antagonism dates as 
far back as the year 1570, but the cases which are advanced 
to prove it are neither verjr numerous nor very satisfactory. 
The conclusions, however, which have been drawn from them 
by some medical writers, are suflBciently decided, as the fol- 
lowing statements wiE show : — ' The great therapeutical fact 
that belladonna acta as a direct antidote to morphia, becomes 
every day more and more fully verified." ' The mass of evi- 
dence in favour of the belief in the antagonism of atropia 
and morphia is now considerable ; we assume, therefore, that 
there is such a pectiliarity of power in these two alkaloids as 
to enable them in man to nentralise one another physiologi- 
cally, as acid and alkali may do chemically.' * After a review 
of many of the cases contained in the following tables. Dr. 
Norris concludes thus :— ' The foregoing cases conclusively 
show that in opium -poisoning, belladonna, in doses which in 
a state of health would certainly poison, may be administered 
with impunity, and be followed by a rapid subsidence of the 
symptoms produced by the former drng ; and, vice versa, that 
opium rapidly and safely counteracts the poisonous influence 
of belladonna.'' In an excellent T&iwm4 of the subject, in 
the 'Bulletin gen. de TkSrap.' (vol. Ixx. 1866), the author con- 
cludes, &om a review of the physiological action of the two 
drugs, that it is impossible to regard them as altogether 
antagonistic (p. 530). But, after quoting some of the cases 
contained in the accompanying tables, he remarks : ' Now, 
from alt these facts, it appears to result that the antagonism 
of opium and belladonna is sufiiciently proved clinically. In 
i'act, when to a subject poisoned by opium we give bella- 

I ■ Medico-Chiiuis- R«t.' July 1 867, p. 265. 

' D™. Mitchell, Keen, and Moorehouse, ' Anur. Jour. Med. So.' vol. 1, p, 70 

'Amer. Jour. Mod. Scicn.' vol. iliv. p. 40fi (1862). 
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donna, we observe at first that the phenomena proper to 
belladonna do not appear, in spite of the enonnous quan- 
tity which we may give. Besides, the phenomena produced 
by opium are not aggravated, which would not fail to happen 
if the poisons did not counteract each other. Lastly, patients 
have, on the contrary, been cured very promptly, in spite of 
the enormous proportions of opium taken in a very short 
time. The same proposition is true, inversely, when a case 
of poisoning by belladonna is treated by opium ' (p. 539). 

Now, with regard to a statement which is repeated in 
these extracts, it is to be observed — First, that when a lai'go 
dose of opium is taken on an empty, and also on a full 
stomach, only a portion is usually absorbed. Evidence to 
this effect is very common, and the poison is often rejected 
several hours afterit was ingested. In Case {<!), mentioned be- 
low, this occurred afl«r nine hoxirs. (See also Ca^ea 4, 6, and 
18, Table I.} It appears, then, pretty conclusively that the 
stomach gradually loses the power of absorbing the poison 
until this function is altogether arrested. Secondly, that 
emesia has usually preceded the administration of the bella>- 
donna. The toleration, therefore, of the large quantities of 
belladonna given in the cases alluded to, may be fairly attri- 
buted to the extreme slowness of absorption — due partly to 
the paralysing influence of the opium, and partly to the 
sickening effect of the emetic. 

Whenever the poison has been introduced by the stomach, 
the skin is the appropriate medium through which the anti- 
dote should be conveyed to the blood. In the single case 
(;)) in which this was done, we are enabled to appreciate ita 
action. 

The question of the antagonism of opium and belladonna' 
has become a very important one, and it is desirable that the 
evidence should be thoroughly sifted. With this view I have 
brought together, in the accompanying tables, the cases 
which have been advanced to show an antagonism, and, as 
far as the reports allow me, have given the symptoms at the 
time the treatment commenced, and the subsequent progress 
of the cases as to time. I have not included those cases in 
which toxic phenomena have been assumed to be present^ 
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from the subcataneoua use of -5*5 grain of sulphate of atropia. 
The effect of such doses in combination with opiuni has been 
already fully considered. As an introduction to the exami- 
nation of these tables, I will simply quote a few eianiples of 
opium -poisoning, which I happen to have found in the very 
volumes from which the tables themselves were compiled. 
Thus associated, these examples will serve very appropriately 
to steady our gaze while we are looking at the complex 
phenomena which attend the combined action :— 

{a). An infant, 7 months old, took between 2 and 3 gi'ains 
of ojjium as laudanum, and retained it. Stupor rapidly 
followed, and the child continued in complete coma all day, 
and afterwards recovered.' 

(b). A child, aged 2J years, took 1 grain of acetate of 
morphia in an ounce of oxymel of squills. The medicine 
remained undisturbed in the system for 2^ hours, at the end 
of which time an emetic produced free vomiting, and under 
the use of ordinary remedies the child recovered.' 

(c), A child, nearly 6 years old, took by mistake 7J grains 
of opium in a powder. The patient was seen 11 hours after- 
wards, when the narcotism was profound. It gradually 
wore off, and at the end of 3 days had entirely disappeared,* 

(d). A man, aged 72, healthy, and unaccustomed to opium, 
took 5tij. tincture of opium with suicidal intent. He passed 
a sleepless night; the laudanum was spontaneously rejected 
after 9 hours, and the patient subsequently recovered.' 

(e). A female adult took by mistake ^ij- tincture of opium 
in an enema, and retained it. She remained in a state of 
coma for 24 hours, and was in too feeble a condition to allow 
of any treatment. She recovered.* 

(f). A man, aged 80, drank a wineglassful of tincture of 
opium, by mistake for tincture of aloes. After \\ hour he 
lay down and went to sleep. He was discovered asleep 5 
hours after the dose, and could not be aroused. At the 7th 

' Dr. O'Rorkc ' Gai, des Hup.' Novl>lll^Br 21, 1867. 
' Mr. Wintcrboltoni, • Lancrt,' 1883. 

' Dr. H«y», ' Aoipr. Jour. Med. Sobh.' April 1S59, ToL niTiI. p. 367. 
-• Dc. O. D. Qibi). 'liUMl,' MhT. vol. ii. p. 8(). 
• Dr. Honll HiwkcDEie, -Mrd. Timoi kod On>.' 1BC3, vol. i. p. 278. 
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hour he was profoundly comatose, the pnlae alow and feeble, 
the breathing stertorous. Shortly afterwards the breatliing j 
had nearly ceased, the radial pulse could not he felt, and ] 
the surface was cold and elammy. At the 16th hour he waB ] 
sufiBciently recovered to converse. Recovery.' 

Of the twenty-one cases of opiam-poiaoning treated by | 
belladonna, contained in Table I,, only ten were treated by 
belladonna alone, the remainder being subjected to a more 
or lees complex ti-eatment; and in some the influence of bella- 
donna must have been comparatively slight. Of the whole 
number, three (No8. 7, 9, and 20) died-, at the 27th, 21st, and 1 
10th hrs. respectively. In Case 7 the remedy was adminis- 1 
tered between the 9th and 1 2th hrs. The gomnolency passed J 
ittto narcotism at the 10th hr. At the 13th hr. there waa 1 
evidence of full belladonna action, with an increase of th9 I 
poisonous symptoms. A-t the 17th hr. the belladonna had f 
relieved the cardiae depreaaion, but there was uo relief of the J 
cerebral aympfoms. In Case 9, Thayer's active preparatio 
of belladonna waa given in full doses between the 6th and J 
7th hrs, ; the et^tpor increased soon after, and thenceforward ] 
the symptoms increased. Cask 20 cannot be fairly used either 1 
to prove or disprove the antagonism in question, as death J 
was chiefly caused by the disease. 

In Case 11 the quantity of opium was unknown, and the i 
eymptoms were not more severe than those which often 
follow the subcutaneous use of J grain of moiiiliia [compare 
with Obs. 23, p. 128). Although the belladonna treatment 
began at the 2nd hr., the opiate effects did not disappear until 
the I5tk hr. In Case 16 the quantity of opium was too J 
Bmall to prove fatal if it had been retained. After the free J 
evacuation of the poison, Uie recovery was not more rapid than I 
miyht have been esrpected. In Case 18 the quantity of opium J 
was not known, otherwise the same remarks apply as ia I 
Case 16. In Case 21 the symptoms may more reasonably j 
be referred to the ' hepatic colic,' for which the (wo pojrpjf- 
heoAs were taken, than to this minute quantity of opiate. \ 
The relaxation of the bile-duct by the belladonna equally 1 
accounts for the calm. In Case 17 the dose waa small;] 
' Dr. A, B. Shipman, ' Amer. Juur, Med. Sc.' 1810, vol. i»vi. p. fios. 



OPIUM AXD BELLADONNA. 



307 



'einesiB was induceil witliin ^ an hour ; the symptoms never 
amounted to narcotism, and the belladonna may be fairly 
regarded as the least effective of the means used to recover 
the patient. In Case 10 the quantity of opium ia uncertain ; 
the Bymptoma, it appears, never amounted to narcotism ; 
the hellitdonna treatment was not commenced till 14J hrs., nor 
does it appear to have relieved the somnolency, for the 
patient was still drowsy at the Zith hr. 

Aa far then as any beneficial influence of belladonna is 
concerned, we may leave the foregoing nine casta altogether 
out of consideration. Of the remaining twelve, five only 
(No3. 2, 5, 8, 13, and 14) were treated by belladonna alone. 

In Casb 2 the coma was imrelieved, and continued from 
10 to 14 hours after the use of the belladonna. In Case 5 
belladonna was not given until the Hth hr., and the coma, it 
appears, did iiot pnaa off until the 17th hr. at the earliest. 
In Case 8 free vomiting was induced by strong cofFee at the 
3rd hr. The patient regained conseiousnees at the 11th hr., 
six hrs. after the administration of the belladonna, and at a 
time when the issue of the case is commonly decided one 
way or the other, In Case 13 the patient had recovered from. 
the poisonous effects of opium. The antagonistic influence to 
such after-effects has been fuUy recognised. In Case 14 the 
necessary details as to time are omitted. Dr. Lee considers 
that the antidote would have proved fatal in a state of 
health. We have often given a larger dose to a child in 
a state of health without the production of any unpleasant 
symptoms. In Case 33 the symptorns are quite exceptional, 
and more resemble those of prussic acid than belladonna. 

In the remaining seven cases (Nob. 1, 3, 4, 6, 12, 15, and 
19}, belladonna was not the only remedy used. In Case 1 
the patient himself took an antidote, probably not very long 
after" swallowing the dose, Eraesia also preceded the bdla- 
domta, which was given only betweem. the Srd and 5th krs., with- 
out diminution of the somnolency. At .5^ hrs., and when 
' fully ' under the influence of the belladonna, he fell into 
a state of torpor, in which he continued, with a cptick pulse and 
slow and shallow stertorous breathing, up to the IStk hr. 

Case 3 is just such as was needed to complete the histoi-y 
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of the combined action of opiam tuti beTbdoona i 
gireo in the foregoing pages. At 4^ kn^ Ae « 
jueatimt comeUj when aionaed ; during the next 1^ hi^, ha 
BwmUowed 3«j. tinelure btUaJtiuma, and iA« atvpor iMftaaed, 

Betwea* (A« 8tk and lHh hrt., he received the enonnons 
quantity of | grain of atropia nnder the skJQ ( = 1^ grain 
hj the stomach), in order to combat a qnantitj- of mor- 
phia( = lj grain) introduced by the stin. The coma etm~ 
timud to deepen, and from j hr. afler the firei injection of 
atropiii vp to the \9lh hr., tht patient could not be arouaed 
fry the Mtrongett electrieal currents ; and during the whole of 
ting lime, if not before, it is clear that the patient was 
fully UTider the injluenee af atropia, yet the rerpiration felt, 
and was only mutained by the free uee of the battery. The only 
effect, apparently, of opinm that remained at this time waa 
twitching; the other effects of the drag had alao been pro- 
longed and intensified, and thenceforward they were tuper- 
teded by tlioite of belladonna, from u-hieh the patient began to 
he 47th hr.—le., i2 hre. after the Jtrat do»e of belta- 
I arul 36 hri. after the last dose if atropia. A com- 
poriaon of the symptoms during the tinte the belladonna* 
action continued, with those following a larger dose of 
atropia (see p. 207), will show how far opium can be con- 
Bidered an atitidote to belladonna. In Case 6, opium was 
removed, and the stomach washed out, at 2| hrs., and strong 
coffee administered for the next 5 hrs. The belladonna was 
given between the 8th and lltli hre. ; but what of the in- 
fluence of the electro-magnetism during the same period? 
In Cake 4, much of the opium appears to have been rejected 
at 1 i hr. 'The belladonna was given between 2^ and the ith kr. 
At li A-r. she could be roused. At the 5th hr., and vp to the 
1 7lh hr. at tint earliest, she teat iiiaeneible. In. what does the 
antidotal action of belladonna consist in this case 9 |ij. of 
liiudanum have been retained, and recovery effected in the 
nbsenct] of auy rumedy, in 24 hrs. ; whereas in this case a 
conHidcnible portion of the poisou was rejected, and yet 
recovery was postponed to the 20th hr. Cabe 12 ib an 
ordinary one, in which tlie usual means were adopted to pre- 
vent narcotism. The effect of the belladonna is not indi- 
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Ciited. In Case 15 wo are not informed when the opiate 
effects disappeared. In Case 19 the evacuation of the con- 
tents of the stomach and the application of electricity con- 
duced something towards the recovery, which under the 
circumstances is not remarkable for the rapidity vfith which 
it occurred. 

Having now called attention to the chief points in these 
eases, and emphasised by italics those which bear directly 
on the question of antagonism, I shall confine further com- 
ments to the following conclusions : — 

1. That the evidence of antagonism in any given case is 
inconclusive, 

2. Taken individually or collectively, the cases show that 
belladonna has no influence whatever in accelerating the 
recovery from the poisonous effects of opium. 

3. That somnolency, stupor, narcotism, and coma — the 
essential effects of the action of opium — are both intensified 
and prolonged by the concurrent action of belladonna. 

4. That belladonna is powerless to obviate the chief danger 
in opium-poisoniug — viz., the depression of the respiratory 
function. This is well illustrated in Caeea 1, 3, 7. 

5. That the results of the combined action of opium and 
belladonna are the same, whether given in medicinal or 
toxical doses (see p. 300). While, therefore, belladonna can- 
not in any sense be regarded as an antidote against opium, 
but in large doses the exact reverse, it may, under certain 
conditions, mentioned below, and always in very small doses, 
be used in conjunction with other remedies as a means of 
aiding the recovery. 



Treatment of Opinm-poiBOning. — Death is due to depression 
of the respiratory function, and the stomach becomes sooner 
or later paralysed. Hence we must try to arouse the spinal 
cord, and expect nothing in advanced cases from the intro- 
duction of antidotes by the stomach: — 1. Complete evacua- 
tion of the stomach by mustard and hot water, or by the 
stomach-pump, and the occasional introduction of hot fluids 
into the stomach and bowels, with a view of arousing the 
gastro-pulmonary and the cardiac plexuses, and in the lower 
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portion of tlie alimentarj' caiml the spinal nerves. Sinapisma I 
and heat to the epigastriiun. — 2. Mild and continaoos | 
corrents of electricity, from the back of the neck down- 
Trardfi, around the margins of the cheat to the epigastriom. — 1 
3. When -the heart shows indications of failing power, the ! 
snbcutaneous injection of ^'^ of a grain of sulphate of atropia 
at intervals of two hours. It has been repeatedly ehown that 
the full stimulant effects of beDadonna may be induced by 
this or a smaller dose, v?hen the individual is in a complete 
state of narcotism. If lai^er dosee be given, or if Bmall 
doses be too often repeated, the beneficial effects of hella- 
doona will be converted iuto a depressent and narcotising 
influence. In cases where narcotism is absent, or has been 
relieved, and where nausea and gastro-puhnonary distress 
prevail, belladonna in the above mentioned-doses is the 
appropriate remedy. i 

After the careful review which has been given of Table L, i 
little need be said of the cases in the succeeding Tables. In 
a critical examination of them, attention should be given to 
the coses quoted at pp. 207-8, in which the poisonous doses 
are as large as in any of the tabulated cases. Secondly, in 
reference to Cages 22 and 23, that the symptoms imme- 
diately follow the subcutaneous injection of the drug, and I 
that they may generally be expected to be on the decline at 
5 and 2i hrs. respectively, when the morphia was given. 
Thirdly, in reference to Case 33 (in which the quantity 
of opium given is considered to be enough to cause a fatal 
result in the absence of the belladonna), that 120 drops of 
laudanum dropped from a thick-lipped gjss. bottle, by the 
side of the pai-tly- withdrawn stopper, measure only 52 
minims, and only 60 when dropped direct after the stopper 
is removed. Fourthly, in respect of Cases 40 and 41, in 
which the quantity of opium taken is large, it must be 
remembered that it was given on a sick stomach, and at 
intervals during a considerable period, under which circmn- 
stances very large quantities of opium may be given. With 
reference to the combined action of the drugs, the results in 
the main corroborate the conclusions already formed. Thiu, i 
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ISM 22, 23, 24, 36, and the remainder, sleep, narcotism, 
or actual eoma followed the administration of the opiate. 

All the cases in Table IT. (except 51) also prove that bella- 
donna increases the narcotic effect of opium. In Ca*e 51 it 
ia asaumcd that i gi-aiii of morphia and gij. of tincture of 
henbane by the stomach are equal to ^ grain of morphia by 
the skin. 3ij, of tincture of henbane ia useless as a hypnotic, 
and 1 grain of morphia by the stomach is the equivalent of 
^ grain by the skin. 

The influence of opium in converting the insomnia of 
belladonna into sleep, and the influence of belladonna in 
determining not only sleep, but narcotism, in individuals 
under the influence of opium, are illnstrat«d in Obs. 92-3-7 
(p. 276 ei aeq.]. Some of the cases in Table U. serve to give 
greater force to these observations, and teach us that we 
must be careful how we employ opium as a means of con- 
verting the restlessness and insomnia following eiceasiTe 
doses of belladonna into quiet sleep. 

In the treatment of Belladonna Foiaonin^, our efforts must be 
directed to snstaiu the breathing. Opium must be used, 
not as an antidote, but as a means of calming the nervous 
agitation when it is excessive ; and we must not foi^et the 
fact, that the patient is much safer in a state of insomnia 
and restlessness, than he would be in a state of deep sleep. 
In the former condition the respiration is excited through 
the brain ; in the latter it is debased. Narcotism is more to 
be dreaded in poisoning by belladonna than in poisoning by 
opium {see p. 243). 
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HYOSCYAMUS NIGER 



CHAPTEE Vni. 

ITtosotamia ia to henbane what atropia is to belladonna. 
It represents the whole activity of the plant. These two 
alkaloids are nearly allied, but each possesses distinctive 
characters, as will be seen from the following observations. 
The hyoscyamia used in every instance was prepared by ray- 
self from the recent seeds of the biennial plant, grown in 
the neighbourhood of London, in the season of 1867. In 
order to avoid the complex process of Geiger and Hesse, and 
the exposure to heat and other decomposing influence re- 
quired in the other processes prescribed, I adopted the fol- 
lowing method for the Bepnration of the alkaloid. 

Preparation of Sulphate of Hyoscyatnia. — Having grotind 
and sifted the seeds, place them in a percolator, and pour 
upon the powder |xvj. of water, holding fl. jiv. of sulphuric 
acid in solution. Macerate for 8 days, at a temperature of 
60° Fahr. ; then open the percolator, and by the occasional 
addition of hot water, thoroughly exhaust the seeds, until 
the filtrate has only a faint acid reaction, and a feeble dilat- 
ing power on the pupil. About six pinta of fluid will be thus 
obtained. Spread this in shallow layers on a number of flat 
dishes, and evaporate spontaneously in a dry warm room. 
About ^yj. of light-brown sj-rupy fluid, containing a con- 
siderable quantity of white crystalline matter (sulphate of 
potash), will remain. Neai'ly neutralise with caustic am- 
monia {about fl, 5rj. of a saturat<-d aqueous solution will 
be needed), and then add a little powdered carbonate of 
ammonia, or chalk, to complete the saturation. Now wash 
with successive portions of a mixture of alcohol and tether 
(iether 9 parts, alcohol 1 part) until nothing more ia removed. 
Distil the eether by means of warm wat«r, and allow the 
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alcoholic solution of hyoscjamine to evaporate apontaneouBly , 
to dryness. Dissolve the residue in wat«r, faintly supersata- 
rate with atdphiune acid, and filter from resinous matter. ] 
Let the aqueous solution of sulphate of hyoacyamine evapo- I 
rate spontaneously in a current of warm dry air, and dry i 
over a dish of sulphuric acid. 

One pound of the seed yielded about 20 grains of the salt. 

Characters. — A bright sherry-brown gummy semicrystal- 
lized deliquescent mass, of a heavy tobacco-like odour, and of I 
a bitter tobacco-like taste. A solution carefully evaporated, 
deposits a radiated mass of soft prisms. When kept over 1 
sulphuric acid, it remains as a brittle, gummy mass. Very J 
readily soluble in water: a solution of 1 part in 100,000 I 
dilates the human puj^il from ^" to ^, and maintains it so J 
for five or six hours. My friend Dr. Guy thus describes its f 
behaviour in the process of sublimation :—* Heated on porce- 
lain, it darkens, smokes, and yields a bulky black ash, and a I 
anblimatc containing numerous delicate feathered crystals. 
The salt is easily preseiTed in a dish standing over sulpharic ] 
acid, under cover. I have thus kept it unimpaired for more 1 
than a year. The aqueous solution is as permanent aa that 
of sulphate of atropia. 

PhyBioIo^cal Action on Man. — Hyoscyamua or its active 
principle, when given in small doses, and such as are in- 
BufBcient to produce jwsitive dryness of the mouth, rapidly 
subdues ordinary excitement of the pulse, and reduces if^ 
within an hour or two, to its slowest rate ; that is to say, 
to the condition in which it is usually found after a 
long period of complete rest of mind and body. For ex- 
ample, the pulse of a man ordhiarily engaged shall be 80. 
After a small dose of hyoecyamus {-*-^ of a grain of sulphato 
of hyoacyamia, or 4 drachms of tincture of henbane), it will 
gradually fall to 00 or 50. In another person, whose pulse 
may be 72, we shall at the end of the same time find it 
steadily beating about 45. Schroff states that -j^-j of a grain 
of byoBcyamine rednces the pulse from 79 to 18. In all my 

' ' MndplM of Fotciuie Mcdicioo/ 3rd edition, p. 61 4. 
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f experiments with liyoscyaimis and its active principle I have 
never oLeerved the pulse to fall lower than 40. 

After doses (-^'^ to -j^ of a gram) sufficient to produce com- 
plete dryness of the tongue and the hard and soft palates, the 
pulae mU generally experience an acceleration of 10 or 20 
beats, and be increased slightly in force and volume. This 
change in the pulse will be observed in from 10 to 20 
minutes after the aubcutaneoua injection of hyoscyamine ; 
the acceleration does not usually continne for longer than 
20 or 30 minutes, and rarely lasts for an hour. Then the 
pulse slowly declines, and gains a little in force and volume. 
It usually decreases about 5 beats for every interval of 20 or 
30 minutes, until, at the end of an hour and a half or two 
hours, it attains its minimum rate. After a small dose {-^ 
of a gi"ain) the pulse will usually fall without any previous 
acceleration. Apart from these accelerating or depressing 
effects on the pulse, the following symptoms will be ob- 
served after moderate doses (■j'jr to ^ of a grain) : — In 10 
to 20 minutes from the time of injection, the tongue more 
or less completely dry, rough, and brown, the hard and soft 
palates dry and glazed, excessive giddiness and a weight 
across the forehead, somnolency, the cheeks occasionally a 
little flushed, and the membranes of the eye sometimes 
slightly injected. After continuing for about an hour, these 
symptoms pass off ; and the tongue and hard and soft palates 
become covered over with a sticky, acid, offensive secretion, 
agreeing in all respects with that which follows the action 
of belladonna. The pupils slowly dilate during the latter part 
of the action of the medicine, and at its close attain their 
maximum degree of dilatation. 

If larger doses tliau -,ij of a grain be given, the above- 
mentioned effects will be increased, and prolonged for 2 or 
3 hours ; and they will be accompanied either by wakeful 
quiet and usually pleasing delirium, with illusions of the 
sight; or with such excessive somnolency that the patient 
cannot keep the ejehds raised for a few seconds, but, 
when aroused, lapses again into a dreamy sleep, broken by 
occasional mutteringa and slight jerking of the limbs. In 
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either case, the power of maintainiDg the erect posture willfl 
be lost, and at best the patient reels like a drunken man. 1 

As it is my intention to show tbe effects of the combined 1 
action of opiuni and henbane on the same individuals io I 
whom the combined effecta of opium and belladonna have 1 
already been examined, I will complete my account of the I 
physiological action of henbane on man by a series of ob- I 
servations on these patients. In each case the medicine! 
was given subcutaueoualy dissolved in from tii^ v. to m^ ir. rtP'l 
water ; — ■ 

06s. 106.— Subject, Samuel M. (see Obs. 106, p. 296, Ac) I 
Pulse 74. Pupils ^ Reep. 20. I 

(a), j^ grain kyoecyamia milph. by the subeutaneoas tissue. I 
After 23 mirvulea, pulse accelerated 15 beats. After f hovTf I 
pulse accelerated 10 beats, regular, giddiness, tongue dry and I 
hard. After 1 liour, pulse at the initial rate, 74, of natural I 
volnme and power ; month claramy, throat dry. After 2 1 
hmirs, pulse 72 ; pupils dilated to ^" ; mouth quite moist ; J 
throat felt very dry. ■ 

(6). ■j'^ grain, Aftar 20 fnimiies, pulse increased 18 be&tttfl 
regular ; great somnolency ; excessive giddiness, and stag^fl 
gered much in walking. Afltr 1 }iov,r, pulse accelerated $1 
beats ; pupils dilated to J ; the legs felt too weak, and he I 
was too giddy to walk, without assistance ; continued very J 
sleepy; no dryness of the mouth. After \\ hmiri, pulse ae- I 
celerated 5 beats ; pupils dilated to J-" ; continued too giddy 1 
to walk without laying hold of the furniture, or supporting " 
himself by the wall, and there was great somnolency still ; 
mouth and throat had been very dry and parched since the 
lust date, and remained so. After 2 hours, pulse 72 ; reduced 
2 beats, of the same volume and power as before the inje&- . 
tion ; pupils J" ; tongue dry and brown at the centre ; both i 
palates dry and glazed ; somnolency nearly passed off, hut I 
the giddiness continued, and he still required help in waHdnj, I 
After 2| liours, pulse still 72, regular, and of good volume j 
and power ; pupils remained J" ; a portion of the hard I 
palate dry ; giddiness rapidly passing off, but he walked very I 
cautiously. The remaining giddiness and drynet 
passed off. 
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Ohs. 108. Subject, Cliarlea V. {see OU. 21, p. 127). Pulso 
|76 ; pupils -^, sideways ^. 

(a), ^ig grain hyosa/am. sidph. After 20 min,, poise de- 
creased 18 beats. After J hr., pulse decreased 21 beats ; 
pupils dilated to ^"; sideways ^". After 1 /ir., pulse re- 
duced 22 beats. After IJ hrs., pulse reduced 25 beats, now 
numbering 01 ; inclined to yawn. After 2^ hrs., pulse re- 
duced 26 beats ; pupils aa at f hour ; slight dryness of the 
mouth. At first the force and volume of the pulse were 
slightly increased, but afterwards it continued unchanged 
and regular throughout. There was neither somnolency nor 
giddiness. 

{''}' uV yain. After 40 mm., pulse decreased 10 beats. 
Giddiness came on 10 minutes after the injection, and he 
now staggered a little on rising from the chair ; no somno- 
lency ; pnpils slightly dilated ; mouth generally dry. After 
2i Ars., pulse decreased 24 beats, regular, of unchanged vo- 
lume and power; pupils at light \'' ! sideways ^". 

(e), -^j grain, ^/(er 20 miji., pulse increased 15 beats, regu- 
lar, a little increased in volume ; face a little flushed ; felt 
heavy. After 1 lir., pulse increased 4 beats ; pupils J" ; side- 
ways y ; sclerotic and conjunctivie a little injected ; the face 
— chiefly the cheeks — hot and flushed; tongue dry and 
brown down the centre, the rest of the mouth very clammy ; 
much somnolency and giddiness, and had slept the last 10 
minutes. After 2 hrs., pulse 20 beats below the initial rate, 
of natural volume and power; pupils \", sideways ^; injec- 
tion of the membranes of the eye and flushing of the face 
quite gone ; mouth moist and clammy, and exhaling an of- 
fensive odour; had slept during the last hour, and still ex- 
perienced somnolency. 

(rf). ^ grain. After 30 min., pulse accelerated 26 beat«, of 
undiminished volume and power ; pupils J" ; coujunctiviB a 
little injected ; tongue uniformly dry ; both palates dry and 
glazed ; dull, heavy, and sleepy, and very giddy ; reeled much 
in walking. The giddiness and dryness came on 12 miimtes 
after the injection. After 40 min,, pulse accelerated 24 
beats. After 50 min,, pulse accelerated 12 beats; eyes suf- 
fused, eyeball restless ; face hot and flushed ; looked very 
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heavy, had slept, and great Bomnolency continaed ; month 
still moist. After IJ hn., pulse fallen to 9 beats below the 
initial rate, regular, aud of Tmdiminished power and volume ; 
popils \", sideways ^ ; face less flushed ; mouth quite moist, 
bat the throat was very dry, and during the last hour a dry J 
tracheal cough was present ; very giddy and sleepy still, but 
he was able to walk with care and a little support ; frequently j 
yawned and sighed. After 2{ hrs., pulse decreased 18 beats, 
regular, softer, of good volume ; pupils J", sideways { nearly ; 
injection of eye and fiushiug of the face disappeared ; the I 
somnolency was now passing off. After 3 hrs,, pulse decreased I 
21 beata, being now 63, regular, and of natural volume and ( 
power ; pupils as at 2{ hours ; conjunctivce and face natu- 
ral ; mouth moist ; the giddiness and somnolency entirely 
passed off; no headache nor any other after-effects, except- 
ing dryness of the mouth and throat. He now walked ; 
distance of 4 miles. 

The iiifiueufc of the drug on the urinary function in the 
patient is shown in Table II, Owe 2, p. 338. 

Oha. 109.— Subject, Mr. J. "W. (see Oha. 20, p. 126, Ac.) | 
Pulse 78 i pupils J. 

■jJj ^rain produced on two occasions greater somnolency 
and giddiness than ^ grain of acetate of morphia (used aub- 
cutaneoualy). The effects came on within five minutes, and 
he slept for two hours soundly and continuously. During the 
first 20 minutes, the pulse rose 18 beats, and then during the 
next 2 hra, gradually fcll to 20 beats below the initial rate. 
During the first half-hour the force and volume were slightly 
increased ; the pulse afterwards assumed its usual character. 
There was some flushing of the face, and the mouth was . 
parched. The effect on the vision is noted at p. 232; on tho 
urine in Table II. Case 3, p. 338. 

Ohf. 1 10.— Mra. F., a;t. 47. Pulse 72 ; pupils at the light ^". 
,'( grain caused gi-cat somnolency for 3 hoiu^, with totter- 
ing aud giddiness, so that she had to make two or three efforts 
before she could raise herself from the chair, and then b^uii - 
to reel and could not walli safely without support. Felt a 
great weight across the forehead. The pulse fell during the I 
first 15 mins. 16 beats, and during the next 2^ hrs. 8 boats | 
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I jnore, when it attained the miniraum, nmnberiug 48. During 

I the next hour it rose to 50. At the end of 30 mins., the 

I tongue was dry and brown, and both palates dry and glazed, 

and remained bo for the following 1 J hra. 3^ lira, after the 

injection, the pnpila measured ^", and the general symptome 

had passed off completely. 

Ob8. 111.— Subject, Mra, E. W. (see Obs. 25, p. 129}. 
I In much pain; pulse 88, after sitting an hour; pupils -jY'. 
i -^ grain injected over the back of the middle phalanx of the 
* affected finger. After 15 wij'n., pulse decreased 6 beats; once 
or twice a minute a beat came very slowly, otherwise quite 
regular ; much sonmolency and giddiness. After 30 min., 
pulse further decreased 2 beats, quite regular, slightly in- 
creased in volume and power; tip of the tongue and the 
hard palat« quite dry ; face hot and flushed ; continued very 
sleepy. After j hr., and between the 44th and 46th minutes, 
the month suddenly and completely moistened ; and in the 
same short interval the pulse fell 7 beats, and attained the 
minimum depression of 11) beats ; the flushing of the face 
began to decrease ; pnpila J", aidewaya ^ ; sonmolency and 
giddiness remained, and she continued to sleep during the 
next 1 J hour, when disturbed awaking with a start. At the 
end of this time, the pulse was 72, having increased 3 beats 
since the last mention ; it was regular, and of slightly in- 
creased volume and force. 

The -J*! grain produced the same effects on two other 
occasions. 

The foregoing cases illnatrate the more common effects of 
the drug ; the following will serve to show its deliriant 
action : — 

Obe. 112.— Subject, John C. (see Obs. 55, p. 178). i grain 
was injected, for the relief of obstinate neuralgia, over 
the skin of the sixth cervical vertebra. AJler 5 min., giddi-, 
ness. After 20 min., pulse increased 1 2 beats, full and regu- 
lar ; tongue and mouth generally dry ; hard palate quite dry ; 
pupils dilating ; felt sleepy and giddy. On attempting to 
rise fimm the chair, he began to reel; the legs were very 
weak, and he could not walk without assistance. After 45 
min., pulse increased only 2 beats, of natural volume and 



328 ACTION OP nroacTAMUS 

force ; popils dilated to \" ; tongue, exoeptiiig tlie margiD, 
quite diy and rough; both palates completely dry and 
glsLxed; articulation indistinct from the great dryness of 
the tongoe and throat. Complained of giddiness across the 
forehead ; no somnolency. Mind quite clear when engaged 
in conversation, but when left undisturbed, he relapsed into 
a dreamy condition, with the eyes wide open. Twice he 
reached out a hand to an object on the table, and began to 
look about on the floor, and wh^n I asked him ' What for? ' 
he said, ^ Oh, I thought something had dropped off the table 
— the walls appear to move a little.' There was no flushing 
of the face, or injection of the eye. He could not rise from 
his chair, or walk without assistance ; and as he sat, the ex- 
tensors of the legs were slightly twitched now and then, so 
as to advance the foot with a little jerk. After 1 Ar., pulse 
fallen 1 beat, full and regular ; pupils a little over ^'^ ; ex- 
cepting the gums, the mouth quite dry. Continued in the 
same condition, without manifesting the least tendency to 
sleep. He remained quiet, but inclined to be meddlesome 
when his attention was not engaged in conversation, grasp- 
ing at objects on the table, or in the waste-basket on 
the floor, and attempting to remove them before the hand 
reached them, evidently misjudging the distance. The mus- 
cular system ^en(*rally was flaccid, he did not sit erect in the 
chair, and a foot was occasionally advanced with a little jerk, 
and once or twice the hand was suddenly pronated and 
supinated with a jerk. After 2 hrs.^ the pulse had decreased 
6 beats, but still remained of good volume and force ; pupils 
between ^'^ and i ; the mouth as dry as before ; no flushing 
of the face or injection of the eye ; no headache nor som- 
nolency. In answer to my questions, he said that he only 
felt giddy. Tlie limbs were fidgety, and occasionally afiected 
with slight twilchin^s. Left alone, he Jai>sed into a state of 
forge tfuln ess and dreamy meddlesome delirium, picking at 
objects, and, having reached them after several unsuccess- 
ful efforts, fumbling them about xmtil he dropped them, 
and then, in the attempt to pick them up, losing his 
balance, and, but for constant attention, falling over. When 
aroused, he rubbed his hands, gaped, and answered my 
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\ questions readily. He waa quite unable to walk. The 
eyeballa were unsteady. A remark whicli I made at this 
time excited a risibility which he was unable to i-eatrain, 
and every now and then the suppressed chuckle burst out 
into a hearty laugh. During the next l^ kr., he became 
somewhat restless, and if I left his side for a minute, he 
would attempt to get up, reel for a few paces, and then fall 
together like a drunken man upon the carpet. At the end 
of this time the giddiness diminished, and a slight inclina- 
tion for sleep came on. After 3J hrs., he was gapish and 
tired. He could now walk without assistance, but still 
reeled a little. The anterior part and mai^ns of the tongue 
were now quite wet with an acid secretion. The eyeballs 
were atUl unsteady. After 3^ Iu-b., the pulse was 60, very 
regular, and of natural force ajid vohmie ; it had continued 
so from the second hour. The pupils were nearly \" at the 
light; the mouth everywhere moist; and the cerebral sym- 
ptoms were rapidly subsiding. At this time he ate a platefal 
of cold meat ; and half an hour afterwards, only slight giddi- 
ness and heavinesB remained, and he now walked home. 

When taken by the mouth, hyoscyamus, or its active prin- 
ciple, produces exactly the same effects. They are fully 
developed about an hour after the ingestion of the medicine. 

Three fluid ounces of a auceus hyoacyami (prepared for me 
according to the B. P. formula for tlie succua conii, by Mr. 
Buckle, of 77 Gray's- Inn Itoad, from some very fine biennial 
wild plants, grown in Essex) produced in an adult aged 40, 
effects exactly equivalent to those which followed the sub- 
cutaneous injection of J of a grain of sulphate of hyoscyamia 
in Obs. 112. There was the same inability to maintain the 
erect poature, and reeling when an attempt was made to 
stand, and an equal amount of muscular twitching. But 
instead of insomnia .there was for three hours excessive 
somnolency, with dreaming and occasional muttering, 
When aroused, the condition of the patient was that de- 
scribed in Obs. 112, but so great waa the tendency to sleep 
that he could not keep the eyelids open for many seconds, 
and he dozed off with a half-finished sentence on his lips. 

Two owncM of good tincture of henhane produced equivalent 
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effects, and IJss. of snccns, or Jj. of tinctare, were always 
required to procure sleep. Smaller doses caased an insuf- 
ficient inclination for sleep. 

Hodi^rlng Inflnences. — The action of henbane is modified 
by the same conditions as those which affect the operation 
of belladonna (see p. 209). The most important of these 
practically is age. Children will ngnally bear a very large qoan- 
tity of henbane. I have frequently given a fluid ounce of 
the aaccua or tincture to children under 12 years old, witli 
no other effects than an acceleration of the pulse -^0 or -tO 
beats (partly due to the alcohol), which after continuing for 
an hour has gradually declined ; and towards the close of 
the action, a moderate dilatation of the pupil. The mouth 
has nsually remained clean and wet throughout, and there 
has often been no trace of giddiness or sleepiness. In many 
young adults and some children hypnotic effects are soon deve- 
loped, and in these gvj. of tincture, or ^j. of succus, produce 
a grateful soporific effect. Old persons are very readily in- 
flnenced by henbane, and generally delirium is the chief 
symptom. Five grains of extract, or Jsa. of tuicture, will 
Bometimes produce this effect, the intensity of which appears 
to be proportionate to the bodily weakness. It is therefore 
necessary to be cautious in administering henbane to those 
of advanced age, and especially when associated with great 
muscular weakness. The following will serve as an illiis> 
tration. The gentleman whose case is referred to in Obs, 28, 
p. 123, was just able to walk, with assistance, from one 
room to another. He was unable to rest without taking 
from 1 to 2 grains of morphia in the 24 hours, and even then 
failed to obtain sound sleep. For some weeks previously 
and since the morphia had been increased, muscular twitch- 
ingg, which were at first slight and partial, became severe and 
general, and in the fingers, arms, or legs constant. When 
dozing under the influence of the morphia the twitchings 
increased ; and once or twice, aa lie sat in a chair, the whole 
body was jerked forwards and raised into the upright posi- 
tion. Tlie paralysed limbs had for many months recovered 
their use, and both sides possessed equal power; the mus- 
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cular weakness was general, and apart from the twitchings 
there was no indication of irritation of the motor centres. 
Fearing that the morphia, if it did not actually generate 
this excitation, greatly increased it, I prescribed on a cer- 
tain occasion 8 grains of extract of henbane instead of the 
customary IJ grain of acetate of morphia. After an hour, 
husj delirium, with constant muttering or talking and 
meddling with the hands, set in. These symptoms having 
continued with complete insomnia for 12 hours, I gave hint 
\ grain of morphia, and as this did not produce much effect, 
\ a grain more 12 hours later on, Still less soporific effect 
followed this last dose, and during the next 24 hours, night 
and day, there was complete insomnia, great mental vivacity 
such as he bad not exhibited for years, perpetual talking, 
and occasional catching at surrounding objects. During 
the whole of the night he engaged the nurses' attention and 
interest by recounting the a^lventures of a friend in the 
Peninsular campaigns. Throughout the nert day he was 
intent upon taking a journey, but if any incident of his past 
life were suggested, he entered minutely into every particular, 
talking incessantly, with unwonted rapidity and emphasis. He 
used the simplest and most descriptive language, and he was 
quite independent of conversation, for it was necessary, in 
order to avoid any increase of excitement, to treat him with 
silence. Once a subject was named, no matter whether the 
attendant circumstances occurred the previous day or fifty 
years ago, it immediately engaged his attention until some 
incidental remark or an illusion suggested other ideas. If a 
subject with which be was not wholly familiar happened to 
be mentioned, he spoke of it rapidly and coherently as far aa 
his knowledge extended, but then became confused, inco- 
herent, and a little irritable and impatient. The connecting 
links in a particular train of thought were weakened and 
occasionally broken by illusions and delusions. The sight 
of a white napkin suggested, through milk, his former 
breakfasts in India, the milldng of the cow at the door of 
the house, the appearance of the frothed milk in the silver 
basin — the tea freshly imported from China, His white 
handkerchief lying crumpled on the dark sofa cover recalled 



I 



332 ACTioy OF iiroscrAMUS 

the ivory nut, and he entered into a minute and fa.ithl'Lil 
description not only of this plimt, its habits and fruit, but 
the characters of several other tropical vegetables. Then he 
wandered into tlie couutiy, and suddenly pulling up a leg, 
exclaimed, ' Take care, give me your hand, that is a very deep 
step.' The next minute he introduced himself with a loud 
voice in a friend's house at Torquay, and, while engaged in 
imaginary conversation, suddenly raised the eyelids and 
looking across the empty space in the direction of the bare 
wall, said vdth much emphasis, ' That's a fine dahlia ! ' A 
few minutes afterwards he was engaged in Bristol. Several 
times he directed the carriage to be sent for, and supposing 
that it was at the door, made attempts to rbe from his 
couch. 

Thus 8 grains of ordinary extract of henbane aroused the 
mind of one remarkable for his calmness and tranquil- 
lity of thought, and who on account of general feebleness 
liad been for months silent and averse from speech, into a 
condition of delirious excitement, and maintained it so for 
forty-eight hours. At the end of this time I gave the usual 
dose of 1^ grain of morphia ; four hours afterwards ha fell 
asleep, and slept traiiquUly and almost continuously for the 
next twenty-six hours. During the action of the henbane 
tlie twitchings continued unabated, but after the refreshing 
sleep they began to subside. During the next fortnight he 
slept without any sedative. The twitchuigs meantime dis- * 
appeared, and although it has been necessary to take as 
much as IJ grain of powdered opium dming the twenty-four 
hours, they have not returned after an absence of three 
months. 

The action of henbane on the lower animals is essentially 
the same as on man. 



On the Cat. — Under the influence of henbane the cat be- 
comes dull and letliargic. When undisturbed she remains 
at first in a quiet dozy condition, the pupils widely dilated, 
and the month and nose rough and dry, the pulse accelerated. 
The mind apparently remains clear, and she begins to purr 
if caressed. Afterwards she becomes a little restless, and 



ON THE CAT AND DOG. 



333 



often chaiiyps her place, and in doing ao makes constant use 
of the nose, as if her vision deceived her. She walks feebly, 
clumsily, and slowly, with the belly near the ground, and 
the power of springing is loat or impaired. If the animal 
wishes to attain an elevation such as a chair, she hesitates 
a long time, and then making a lazy ineffectual bound, fails 
to reach the seat, and faUs to the ground. If placed on a 
table she soon discovers her situation, and walking to and 
fro along the edge, gets into a state of great distress to reach 
the floor, but hesitates to give the necessary spring ; at last, 
after slipping about a long time, she loses her balance and 
tumbles awkwardly to the ground. 

On the Bog. — In this animal precisely the same symptoms 
are observable ; but the dnig appears to have aa much in- 
fluence in accelerating the pulse aa atropia itself; and, from 
my own experience, I should be unable to say whether, in a 
given case, the animal were under the influence of hyo- 
Bcyamus or of belladonna. Hyoscyamus does not give so 
much force to the action of the heart as belladonna does ; 
but this is a diflerence only to be appreciated by a compara- 
tive experiment. 

The following observations illustrate the action of sulphate 
of hyoscyamia on the brown bitch (see 06s. 67, p. 198, &c.). 
Urine acid. 

Ohs. 113 [a). — j>j grain. After 4 mm., pulse accelerated 120 
beats, regular. After 6 min., the nm n'Tmim acceleration of 
180 beats was attained — the systoles numbei-ing 300 — and 
was sustained for half an hour. After 10 min. the mouth 
and nose were dry, the pupils dilated, and the vision hyper- 
metropic ; on attempting to put her forepaws on my kuoes 
she fell short of them. After \ kr. the trachea was dry, and 
there was slight coughing occasionally. After 1 hr. the 
pulse was accelerated 120 beats, and the pupils contracted 
in direct sunlight to |-". After 2 hrs., pulse accelerated 60 
beats; pupils contracted to J in direct sunlight; moisture 
Tunniug down from the nostrils, and moisture returned to 
the mouth ; the animal was quite frolicsome. During the 
frit 1^ hr. she lay down and slept, awaking with a start 
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when any one approached her. The respiration throughont 
varied fi-om 16 to 12; the breathing was interrupted once 
every 2 or 3 niinntes by a deep sighing inspiration, after 
which there was a pause for 15 seconds. Slight twitches 
occasionally affected the muscles of the shoulder and thigh. 
Between 1^ and the 4th hrs, she voided urine times; both 
that voided at 1^ hr. and that at 2^ hrs. were acid, and 
dilated the pupil. 

(h). ^ grain reproduced the above-mentioned effects. After 
10 min. the pulse attained a maximum increase of about 
2S0 beats, the systoles being full and strong, and numbering 
between 300 and 400 ; it was sustained for about ^ an hour. 
After J hr. the acceleration was only 120 ; respiration 14, 
regular ; pupils in direct sunlight measured J". At the end 
of 3^ hrs. the effects had entirely passed off, and the animal 
waa as froUcsome as usual. The hypnotic effect did not 
appear to be so great as after the ^ grain. She remained 
sleeping lightly for 2J hrs., but waa very easily disturbed, 
and answered me with a wag of the tail at any time during 
the action. Urine, very rich in solid constituents and acid, 
was voided at IJ hr. and again at 3 J hrs. A non- crystalline 
film, composed (under a J-inch object-glass) of brown sphe- 
rules, and smelling strongly of the original hyoscyamia, waa 
obtained by means of chloroform from Sss. of the urine. 
The solution in j)\tv. of water was neutral, and one drop 
dilated my pupil within ^ an hour from i" to ^. 



Oa the Uoiue, — The action of hyoscyamia on tliis animal 
reseinblos that of atropia, but the soporific effect is greater. 
The following will serve as illustrations : — 

Oba. 114. ^Injected ^ grain hyoscyam. sulph. beneath the 
skin of a half-grown male mouse A. He became drowsy 
almost immediately, and continued to sleep with short and 
infrequent intervals of restlessness for the next 4 hooi 
when the observation was intermitted; the heart's ■ 
was excessively rapid ; resp. 240. After 12 hrg. 
lying on the side, cold and torpid, and stmgj 
when handled, the belly and hind-legs w 
and a large quantity had been void* ' 
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feeble to be heard ; resp. 50 ; pupils completely dilated. 
During tbe next 2 hours he improved, got up, and began to 
crawl a little. Aa he couched there was considerable mus- 
cular tremor, and slight ii-ritation of the thick part of the tail 
or pads caused strong jerte. After 15 hrs. the heart's action 
was audible and regular, 300 ; reap. 68, forced ; crawled 
well, and resisted when taken up ; reflex action as before. 
After 24 hrs. : remained much the same up to this time, but 
the heaxt again became inaudible at the 20tli hr,, and i-e- 
mained so, and the respiration gradually fell to 60, and 
became very faint. The little animal appeared to be now 
urged along in a slow creep, and the hind-legs and tail were 
frequently twitched so aa to throw him on the hip. After 
an hour he became quiet and torpid. At the 28/A kr. I left 
him in the same state, and next mormng he was dead, in a 
semiflexed posture ; rigor mortis natural ; lungs partially 
collapsed and rose-coloured. Eight heai-t contained black 
fluid blood, and on puncturing the auricle it collapsed as the 
blood flowed out. Left heart pale, empty and firmly con- 
tractetl ; gall-bladder full of bile ; stomach empty ; small in- 
testines pale, flabby, and full of bilio-mucous fluid ; mucous 
membrane pale; kidneys free from congestion, but the 
suprarenal organs, which are always pale, were congested 
and as dark aa the kidneys. Urinary bladder nearly empty. 
Brain and spinal cord dusky, but firm and free from con- 
gestion. Veins of the diploe dusky. 

Ohg. 115. — Injected J grain beneath the skin of an adult 
female mouse B. After a short interval of excitement — 
running and jumping about — she closed the eyes and became 
very drowsy ; and during the next four kmiri continued to 
sleep soundly. The heart's action, as in the former ease, was 
strong and too rapid to count, being 600 at least. !Resp. 160, 
rl2 hours the heart was inaudible, the resp. 30, and the 
; hml ii;i-;.->*d much nrine repeatedly. 
iu\:- improvement; the systoles 
111'' resp, had risen to 120, 
when disturbed, otherwise re- 
rl, ;iiid very tremulous. Afityr 
sy:jtnlcs 320, and quite distinct; 
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resp. 100, good and regular; crawled feebly like a new-born 
kitten, and began to look about a little and aniff. After 22 
kre., passed urine, the first time during the preceding 10 
hours. A/ier 24 hre., more lethargic, and rarely moved; 
ayetolea 320, i-egular ; reap. 98. At the 28tk kr., in the same 
condition. At the 36th kr., lying on the belly, with the legs 
sprawling, breathing faintly 60 ; heart inaudible, eyea milky 
irhite. On lightly touching her, she fell over on the side, 
and the limbs and body were fully extended in a feeble spasm 
— more like a slow rigid stretch, but identical in jts nature 
with that produced by thebaia. The apaam relaxed after a 
few seconds, and I set her on the lega again. When handled 
she struggled faintly ; the reap, was accelerated to 70 ; and 
the inspirations fuller. A/t&r 42 hrg., she had experienced 
two such spasms when disturbed ; the resp. had fallen to 16 ; 
on pricking the thick portion of the tail, or the pads, strong 
reflex actions of the legs and rump were immediately induced; 
after exciting these movements 4 times, the resp. fell to 12 ; 
after another minute the tail faintly quivered, the legs were 
slowly and gently drawn towards the abdomen, and the respi- 
ration ceased ; from the moment of death, no further reflex 
action could be excited. Two minutes after the breathing 
ceased, the chest was opened ; the lungs were coUapaed, and of 
a red-lead colour ; the right heart distended with very dark 
Uuid blood, the coronary veins very turgid, the auricle 
contracted faintly and regularly 164 times, and the ventricle 
36 times a minute. The left heart was empty, and con- 
tracted. The veins of the cheat and abdominal walla were 
moderately injected with dark blood; gall-bladder full of good 
bile ; the small intestines distended by air and yellow mucous 
fluid ; the lungs contracted, and the other organs as those 
of A. 



Elimination. — Like atropia, hyoscyamia is, when given in 
quantities mentioned in the preceding observations, wholly 
cllminatt'd by the kidneys. Its presence may be detected in 
the uriue 18 minutes after the subcutaneous injection of ^ I 
grain of the sulphate. (See also Case 6, Table II.) That it ib j 
wholly removed by the kidneys, and passes undiminiBhed J 
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I'out of tlie body, may be inferred from the fact that the urine 
Becret«d during the action of a dose of the alkaloid dilates 
the pupil as readily as the same hulk of water to which the 
dose has been added. In Case 2, 10 drops of a solution of 1 
part of sulphate of h3'oseyamia. in 100,000 parts of iirine 
dilated the pupil from iV to | for several hours. The 
diiu^tic action of henbane is often more marked than that 
of belladonna on account of the lai^er increase of the water. 
This is apparent in all the cases except 4 and 6, in one of 
which the action of the medicine was induced too soon after 
dinner to furnish satisfactory results. In the other, the 
medicine was given hy the stomach, which would retard the 
diuretic action somewhat. It will be seen, from an examina- 
tion of the aceompanj-ing table, that there is an increase of 
urea and the sulphates and phosphates, just as occurs during 

. the action of belladonna. (See next page.) 

I The g;eueral action of henbane on the secretions and 
nervous system agrees in all respects with that of belladonna, 
and the results of its action are the same. (Compare Obs. 83, 
p. 227; and Ob». lU, p. 334.) 

The difference between the two drugs may be summed np 
in these few words. Compared with belladonna, the influence 
of henbane on the eerebrnm and motor centres is greater, 
while its stimulant action on the sympathetic is less. 

Actiini on the Heart and Bloodvesseh.- — In moderate dosea 
henbane decreases the irritability of the heart, and speedily 
reduces its action to that proper to a state of complete rest of 
iniud and body ; and at the same time it increases its force. 
These effects are very manifest in disease. It affects the 
healthily excited heart in exactly the same way as belladonna 
influences the organ when unduly excited in the morbid pro- 
cesses (p. 247). Both drugs directly stimulate the heart, but 
after moderate doses the action of henbane results in a seda- 
tive efiect. Small doses of belladonna excite the heart, and 
large doses depress it. Small dosea of henbane are sedative 
and tonic to the heart, large doses excite it ; excessive doses 
depress it almost as readily as those of belladonna. 

The influence on the minute arteries of the frog is the 
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same aa that of atropia. After the snbcntaneoua injection of 
yj- grain hjoacyamiEe solph, the circulation was increased in 
rapidity and tone, with slight contraction of the main artery 
of the web for two days ; at the end of which time the pig- 
ment-cells became fully radiated, and the artery relaxed. 

In its action on the cerebrum, henbane approaches very 
nearly to opium. And generally we may regard henbane as 
opium, minue the excitant action on tJie motor centres, which 
is 30 essential a part of the action of the latter. Taking 
another view, and in reference to the powerful action of hen- 
bane' on the motor centres, its eflfects very closely resemble 
those produced by the combined action of hemlock and opium 
(see p. 95). The connection between alcoholic intoxication and 
the effects of henbane on the cerebrum and motor centres ia 
\indonbtedly very close. The delirium of henbane ia gene- 
rally of a quieter kind, while the depression of motor power 
ia ranch greater in proportion to the delirium in henbane 
than in alcoholic intoxication. 

The effects of belladonna and henbane respectively on the 
reflex function are identical. Muscular twitchings and rest- 
lessness of the eyeball are certainly more frequently seen 
during the action of the latter. In the laat stages the effects 
appear to be equal (see pp. 240 and 335-6). 

In the frog, the reflex action of the cord ia greatly ex- 
cited, and the slightest disturbance of an animal who has 
had a large dose of hyoscyamia a dfty or two before, will often 
produce a rigid spasm. 

T}ie effects on the respiration resemble those on the heart. 
When the patient sleeps or remains tranquil after a dose of 
henbane, the breathing quickly assumes the rate character- 
istic of complete repose. But if the brain remain active 
under the influence of a large dose, the respiration is liable 
to temporary acceleration from mental impressions, just as 
occurs in the nervous stage of enteric fever, or any other 
nervous condition. 



The Uedicinal Use of Henbane ia ho well understood, that I 
shall content myself with a very few general remarks on this 
topic : — 
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1. Aa a general tedaiive io the Iieart, it claims oar first con- 
Gideration ; and in functional disturbance arising from emo- 
tion, the subcutaneoua use of ^ of a grain of sulphate of 
hjoBcyamifl exercises a most speedy and beneficial influence. 
— 2. In cardiac and jiuljtuytiary asthma, it is the appropriate 
remedy, and when used subcutaneously will often bring im- 
mediate relief. — 3. In neiiralgia it is a powerful anodyne, but 
in affections of the nerves of common sensation it possesaea 
no advantage over atropia. — 4. In neuralgic affections of the 
internal viscera, especially of the geni to-urinary organs, it is 
more efficacious than belladonna. Administered in any way, 
it is an invaluable remedy in renal affecliims dependent on thst 
(yxalie or gouty dialkesis. — 5. In nephritis, both recent and 
chronic, henbane may sometimes be substituted with ad-- 
vantage for belladonna. — 6, In spasmodic affections of th» 
uterus, the bladder, arid the urethra, the antispasmodic and 
anodyne effects of henba.ne are very decided. The enuresis 
of young persons is very speedily ameliorated, and ultimately 
removed, by the judicious nse of this plant. — 7. In hypoc1wn~ 
driasis, and in epilepsy arising from emotional distui'baucea, 
I have found henbane very serviceable. It must be given iq 
full doses, and occasionally. I usually give from 5iv. to |jsft 
of the succus, or from 5iv. to |j. of the tincture. In othei 
varieties of this disease, and in convulsive affections generally, 
it has proved useless in my practice. The plant undoubtedly 
exercises a considerable depressing influence on the corpora 
striata, but it fails to diminish the excitability of the spinal 
centres, if it does not actually exalt it. As the will loses 
much of its directing power under the influence of hen- 
bane, the conditions induced by the dnig are generally 
favourable for the development of convulsive action. Its use, 
in these affections is therefore contra-indicated, unless wa 
know that they have their origin in cerebral or peripheral 
irritation, or in some derangement of the sympathetic. Even 
in cases of cerebral irritation, henbane may do harm, unlesa 
its action tends to produce h^-pnosis rather than delirium. 
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COMBrNED ACTION OF OPIUM AKD HENBANK. 



After the full consideration which has been given to the 
combined action of opium and belladonna, but little need be 
said on this subject, and I shall content myself with a few 
ilhiatrations. I am glad to be able to refer to observations 
on individuals in vfhom the effects of opium, belladonna, and 
henbane have been previously fuUj ascertained. 

068. 116.~Subject, Samuel M. {see Obg. 106, p. 324, &c.}. 
Pulse 7i svpupila ^ ; resp. 20. 

(a) . J grain morphia acet. and j'^ grain hyoscyamim sulph. by 
a single injection. After 20 min., pulse accelerated 12 beats; 
staggered much ; intense somnolency ; tongue dry and brown 
anteriorly. After 30 min., pulse attained a maximum accele- 
ration of 13 beats, regular, of unchanged volume and force ; 
the anterior part of the tongue dry and brown; both palates 
dry and glazed. AJier J hr., the pulse was accelerated only 
4 beats, and the tongue was completely dry fi-om firont to 
back. After 1 kr. 20 min., the pulse had resumed its initial 
rate; within three minutes the vioutk moistened, and the pulse 
at the aame time fell 8 beats. After 2 hours 20 min., the 
pulse had increased 2 beats, and the mouth was partially dry 
again. 

(6), J grain morphice acet. and -^ grain hyoscyam. sulph. by 
a single puncture. After 10 min., pulse accelerated 10 beats; 
resp. 19; great somnolency. After 1 hr., pnlse accelerated 
14 beats ; resp. 16 ; tongue, excepting the margin, completely 
dry and brown ; both palates dry and glazed ; throat dry, and 
voice husky. After 2 hrs,, pulse fallen 4 beats below the 
initial rate ; resp. 15 ; pupils dilated to ^ ; mouth still dry ; 
no fiiishing of the face ; a tittle injection of the sclerotic. 
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The general effect on both occasions wag that of tranqoil 
sleep ; on the last occasion it was so deep that he cotild 
hardly maintain hia position in a chair. He retired to bed, 
and slept soandly and continuously until a late hour in the 
morning;. Drowsiness was the only after-effect. The pulae 
maintained its nattiral force and volume thronghout. 

(c) . -j-^ grain hyoscyam. eulph., and after 1 hr. ^ grain morphue 
acei. 1 hr. after the hyoscyamue, pnlae accelerated 10 beats ; 
reap. 16 ; mouth dry ; very giddy and drowsy. 20 min, after 
the morphia, pulae increased 5 beats more, and a little 
stronger; resp. 15; sleeping soundly, and continued to dc 
BO, after one disturbance, for the next 12 hrs. 

{d], y'-, grain kyoscyam. BMlph., and after 1 hr. ^ grain mor- 
phicB acet. 1 hr. after the kyoscyaw,us, pulse increased 10 
beats; reap. 10; mouth dry and glazed; pupils dUated to 
J ; had been sleeping ever since the injection, and waa now 
scarcely able to keep the eyes open a few seconds ; bad ta 
mate 3 or 4 attempts before he could rise from the chair, 
and then could not walk without support. 15 min. after the 
morphia, the pulse had decreased 6 beats ; resp. IS ; sleeping 
soundly. The dryness of the mouth and dilatation of the 
pupils persisted, and the patient slept soundly and continn* 
ously for the following 10 hrs. 

Obs. 117.— Subject, Charles V (see Obs. 108, p. 825, 

Ac). Pulse 76 ; pupils ^y. 

(a), yij grain hyogeyaw,. eulph., and after ^ hr, J grain mor- 
phiw acet. } hr. after the hyoscyamia, his condition waa as 
described in Ohs. 108 (c), 25 min. after the morphia, the polae 
was decreased from its rate at the time of the morphia in- 
jection 10 heats, being now 68 ; pupils contracted from J" t( 
-jV- After 30 min., no further change. After 1 hr,, pulse 
decreased 25 beats; sclerotic injected; eyeballs unsteady; 
mouth clammy. After 1 hr. 40 min., pulse decreased 2 beats 
more, being now 60 ; pupila -^ still. The morphia increased 
the somnolency within 10 minutes, and the patient slept 
soundly with interruptions for 2 hours, and then went horns 
and slept for several hours. 

(fc). I grain morjihice acet., and after 1 At. 10 min.,-^graiili 
hyoseyam. aulph. 1 fir. 10 min, after the morphia, polae 72 
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■^pih ^ij ; mouth moist ; no somnolencj (see p. 127). 20 min. 
after the hyoseyamUi, pulse accelerated 15 beats, and a 
little increased in volume and power; great somnolency. 
J/'er 30 miw., pulse accelerated 26 beats, regular; eyeballs 
very unsteady ; pupils -j'j", dilating freely j face flushed ; 
conjunctivae injected j very giddy. After f hr., pulse accele- 
rated only 14 beats ; pupils dilated to i" ;*mouth generally 
dry. After IJ hr., pulse, as he slept, decreased since laat 
mention 26 beats, being 60 ; after waking, and without 
stirring from his chair, it rose to 80, of good volume and 
power in both conditions ; the eyebiiUs still unsteady ; pupils 
further dilated to i" ; mouth clammy. After 2 lira. {3 bra. 
10 min, from the first injection), pulse 57. Soimd comfort- 
able sleep followed the injection of the hyoscjamia, and con- 
tinued for 2 hrs,, when he was disturbed, and went home. 
Somnolency continued for several hours. The following 
analysis Illustrates, comparatively, the efl'ects of opium and 
hyoscyamua on the kidneys : — 
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12 drops of mine (C) caused dilation of my pupil from | 
to ^", and a smart attack of ophthalmia, consisting in dusky 
injection of the conjunctivte up to the margin of the cornea, 
and uniform dusky reducss of the inner surfaces of the lids, 
with great dryness, stiSuess, and dull aching of the eye. It 
came on 3 hours after using the urine, and, having continued 
for about 6 hours, terminated with a free mucopurulent dis- 
charge. The urine itself was quite free from irritant action, 
and, OS in the other case (see Table IL Cme 1), the effect was 
due to the mydriatic. 

Obs. 118.— Subject, Mrs. E. W. (see Obt. Ill, p. 327, &c,). 
Pulse 80 ; pupils -jV"- 

■^ grain hyoaeyam. eulph. and ^y grain morphke acet., by 
a single puncture, produced a slight acceleratioo of the 
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poise, witli a little increase of volume and force, diynosa of 
the mouth, slight dilatation of the pupil, and comfortable 
sleep for 3 hours. 

It thus appears that in man, henbane, lite atropia, not 
onlj increases the hypnotic effect of opium, but (as in Ois. 117) 
determinuB it when opium alone is unable to produce sleep. 
Opium and henbane in various proportions, according to the 
nervous peculiarity of the individual, constitute, I believe, 
the most powerful hypnotic or narcotising combination that 
can be formed. The foDowing obserrationa on the dog still 
further strengthen this conclusion : — 

Ohg. 120.— (n) Injected beneath the skin of the bitch (see 
Ohs, 113, p, S3-3, &c.} i grain morphi<B aeet. and -^ grain 
hyoBcyamiai aulph, by one puncture. At. the 4th min. she 
retched violently twice, but did not vomit. After 1 5 min. the 
henbane effects were ftilly decliired; pulse 240, regular 
and strong; reap, panting, and regular, about 240; mouth, 
lips, and nose completely dry ; pupils fully dilated, and the 
animal lay motionless on the side completely narcotised. 
After 30 min. the panting ceased, and the reap, was 40 one 
minute, and the next 36, with a long-drawn sigh ; pulse 210, 
regular and strong ; made no resistance or motion when I 
pushed my finger beyond the fauces. The breathing fell, 1 
and after 1^ hr. the resp. was 17, the pulse 140. After 2 Anr, \ 
the pulse was 104, and began to assume the respiratory 
character. Up to the end of 3^ hrs. she lay in a most com- 
plete state of narcotism, and during the 2nd and 3rd hour I 
could not obtain a reflex movement on jtushing my finger 
down to the glottis, or on touching the eye. At the end of I 
this time I shook her roughly, and she got up, crawled two 
paces, and then fell down on the belly again, and remained 
for the next 5 hours in the condition of mixed stupor and 
restlessnesa usual after the above-mentioned dose of morphia. 
Exceptuig the dilatation of the pupil, the effects of the i 
hyoscyamus had passed off at the end of SJ hrs., when tha 
month was quite moist, the pulse 108, and regular; tho I 
reap. 18 ; urine was voided at the 6th, 7th, 8th and 9tU 1 
hours. The first caused dilatation of the pupil; the last | 
&iled to do BO. 
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The effect of lienbane at a time when the influence of 
opium is declining ia well seen in the following, which is a 
continuation of Obs. 9, p. 110 : — 

(b). After 3J houra, when the somnolency had nearly 
passed off, ^ grain sulphate of hyOKcyamia waa injected. After 
25 min. the pulse had risen to 120, was stronger, and unaf- 
fected by the breathing; reap. 14; mouth and pupils un- 
changed ; no return of somnolency. After 35 min., pulse 200, 
strong, and regular; resp. 14, nose dry; now threw herself 
on the side, with the head on the rug. Afier 1 hr. she was 
completely narcotised ; made no resistance to my esainina- 
tions, nor gave any response to my calls ; pulse 230, resp. 15, 
both regular ; month generally dry, but not completely so. 
During the next two hours she lay motionless, and insensible 
to external impressions. At the 3rd hour the pulse was 164, 
regular; resp. 13, regular and equal; she made no move- 
ment when I tickled the fauces, or pricked the nose. Shortly 
afterwards I aroused her by shaking, but after a few seconds 
she relapsed into her former condition, and for the next 1^ 
hr. she lay motionless on the table in a deep sleep, and took 
no notice of any disturbances. 5 hra. after the hyoaeyamia 
she still slept, awaking occasionally and walking slowly 
round the room. The pulse was 120, the resp. 13, and the 
mouth still dryish. 

The conclusions to be derived from the foregoing obsei-- 
vations are clearly those which have been already formed 
respecting the combined action of opium and belladonna, and 
they are briefly as follows: — 1. Opium prolongs and inten- 
sifies the effects of hjoscyamua, even to producing an accele- 
ration of the pulse some 15 or 20 beats for an hour or more, 

2. Hyoscyamus increases the hypnotic action of opium, and 
to a certain extent is able to prevent the derangement of the 
vagus nerve, which is frequently the first effect of opium. 

3. Opium, given in combination with hyoscyamus, does not 
prevent the elimination of hyoscyamia by the kidneys. 

In reference to the particular question of antagonism, the 
precedhig observations show that in the horse, in the dog, and 
in man, no antagonism of action on the brain and spiual 
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cord, excepting purely local effects, exists between opium on 
the one hand, and the mydriatics on the other. 

Dr. Bois ^ had arrived at the same conclusion with regard to 
cats ; and Dr. Camus concludes, fix>m his careful ' experi- 
mental researches on the antagonism of opium and bella- 
donna,' ' ^that the antagonism which has been suspected 
between opium and belladonna appears to be the result " de 
faits mal interpr6t^" — that this antagonism does not exist 
in the rabbit, nor in the spanow-and 'we think,* he says, 
^ it does not exist to a greater extent in man' (p. 503). 

1 ' Gazette des Hopitauz,* Juno 1865. 

* * Gazette hebdomadaire de M6d. et de Chir/ tome ii. 1865. 




Oh the Excitant Action of Meconine (see p. 183). — J grain of 
meconine, dissolved in 50 minims of hot water, was injeoted at 
intervals beneatli the skin of a vigorous mouse. The same effects 
followed as are described under 06s. 3?. A/ler 2 Am. the animal 
was in a, state of torpor, approaching complete narcotism ; respira- 
tion 140 to 200 ; pulse 200 to 300. At this time he fell over on 
the side in a alight convulsion, but soon recovered the feet again ; 
alight twitchings of the limbs and general tremor of the body when 
disturbed, continued to the time of death at the 9th hr. After 8J hre, 
the pulse was 240, distinct and regular ; the respiration 120, very 
shallow ; but it now gradually became imperceptible, and ceased at 
the 9th hr. During the laat few mtnates the limbs were alternately 
twitched, and this continued after the breathing had finally ceased. 
Surprised by the activity of these post-mortem movements, after 
some minutes I completely obstructed the respiratory apertores, 
thinking that there must be an imperceptible interchange of air in 
the lungs. But this was not the case, for the movements con- 
tinued as before, and the pupils, instead of dilating as usual at the 
minute of death (see p. 138), remained contracted. The movements 
ceased 10 minutes after death. Tbe chest was opened a minute 
afterwards. The lungs were collapsed and of a salmon colour ; 
the left heart was empty, contracted, and motionless ; the right 
auricle waa contracting vigorously "0, and the ventricle 60 times 
a minute. Fifteen minutes later on both right cavities were con- 
tracting 30 times a minute. The kidneys were congested, the 
nrinary bladder distended, and the mine, as did that passed two 
hours after the dose, contained many blood- corpuscles. The time 
was insufficient for the development of uriemic symptoms ; the con- 
vulsive movements must therefore be referred to direct excitement 
of the cranio-spinal axis, which continued after the death of tlie 
animal. I have never witnessed such movements in any other 
animal, but in a lady aged 62 1 observed slight twitching and 
retractile movements of the wrist h&lf an hoar after death. 
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Note 2. 

In reference to the excessive excitAbility of the spinal cord pro* 
duced hj atropia in the frog (alluded to at p. 240), it is most satis- 
factory to me to find that Dr. Tliomas R. Fraser, of the University 
of Edinburgh, has independently observed the same fact. In a 
letter to me, dated December 5, 18G8, he writes : ' I am engaged in 
preparing a communication on the production of tetanoB in ieo^ 
b/ sulphate of atropia, aud am anxious to know if yon have ob- 
served auch symptoms in yonr experiments. It is a well-marked 
and very extraordinary effect. It always follows the paralysing 
effects of atropia, and these may exist for three or four days, when, as 
the animal begins to recover, it enters "a stage in which it appears as 
if it were suffering irom strychnia.' My own observations entirely 
accord with these statements ; and I need not add more, but refer 
to the ' Proceedings of the Royal Society of Edinburgh,' and the 
'Journal of Anatomy and Physiology ' subsequent to the date above 
given, in which the reader wlU find a full account of Dr. Fraser'a 
observationB on this interesting feature. 

Note 3, 

Korth American Hemlock. — Dr. E. R. Sqnibb, of Brooklyn, New 
Tort, informs me (October 22, 1868) that Coniwn maeulalum bus 
become so common throughout that section of the United States 
aa to be a great nuisance to ^riculturists, and that it is now Con- 
sidered as indigenous. 

In reference to the fruit described and examined at p. 94, Dr. 
llanlins Smith haa favoured me with the following information : — 
'It was grown at Oneida,a village some 17 miles from Manlius. The 
average temperature of thia place during the season of 1868, when 
the fruit was grown, was during June 65° Pahr., July ??-3°, and 
August 60°. The fruit waa collected between the 22nd and 30th of 
Jaly. The weather wua quite dry, and for the most part aunsnally 
hot. The umbels were collected and dried in Uiin layers in a 
shaded room, and allerwarda stored for a month in a darkened room 
warmed by a stove-pipe.' 

Note 4. 

Suocns Conii. — I have stated, at p. 70, that no appreciable varia- 
tion was observed in the activity of the several specimcna of buccus 
examined. Mr. Daniel Hanbury has recently called my attention 
to a preparation which I find to be at least twice the strength of the 
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rdinary succna. Mr. Hanbury has kindly famished me with the 
ing particulars ; — ' It was made in the latter part of June 18C5 ; 

) quantity of leaf naed was 21 lbs., and the yield by hydraulic 
6 pints i the plant was in full flower.' The buccub has 

e high ap. gr. of 1016-8, a Btrong hemlock taste and odour, and a 
ifk reddiaJi-browD coloar. 

T I have already shown, with respect both to fruit reared in 
a very dry and hot situation at the back of my houae, and that 
grown at Oneida during an unnBually dry and hot season, that 
these are conditions most favourable for the development of the 
active properties of hemlock. The ancients, however, appear to 
have thought otherwise. My iriend, the Rev. T. 0. Cockayne, who 
has kindly supplied me with estraefca from their writings, remarks, 
'they picked their plants in special places.' My old edition of 
Theofrastos says, ' at Susa, in ground cold and shaded." Dioskorides 
remarks, ' the most potent sort grows in Krete, Megaris, Attika, 
Khios, and Kiiikia.' 

The juice in question was evidently prepared from plants grown 
in a dry situation, the quantity obtained being only 35 per cent., 
which is leas than half that which may be obtained from more 
aaccalent plants (see p. 68). On taming to the Registrar- General's 
Reports, we shall be reminded that the summer of ld65 was un- 
uanally hot ; the average temperature for the whole year was greater 
than that of either of the previous 1 7 years at least ; and the average 
temperature (56-20° Fahr.) for the months of April, May, and June, 
exceeded that of any other year by 2°, and of the general average 
of 17 years by 4°. Further, the summer of 1865 was preceded by 
an unusually dry season, the year 1864 being by far the driest of 
all the 18 years. 

It thus appears that the activity of the Snceun amii is dependent 
on season, and consequently on situation — not, probably, that a 
sacculent plant containa leaa conia, but because it possesKes more 
water. In prescribing the ' Sacciia ' this liability to variation must 
be borne in mind. Generally a dark colour and a high specific 
gravity will indicate increased activity, and of such a prepai-ation 
the initial dose should not exceed a fl.uid drachm. 



Note 5. 

Conlinualimi of Ca^e XVI, (p. 267). Taking belladoni 
loses :— 
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ADA 
Adaptation of the eje to distance, 234 
Albumen, estimation of, in urine, 264 
Anodyne effect of belladonna, 239, 268 

conium, 14, 65 

hjoscjamus, 840 
Antagonism of opium and belladonna, 290, 

298, 803, 845 
Anuria, caused bj narceine, 148, 161 
Atropia, dose of, 202 

mode of administration, 202, 207 

action of alkalies on, 211 

poisoning bj, 207 

separation and detection of, 202 

Belladonna, general action on : 

children, 209 

the dog, 198 

the frog, 218, 220, 240, 848 

the horse, 198 

man, 202, 207 

the mouse, 227 

conclusions, 198, 201, 217 et seq. 
Belladonna, particular action on : 

bladder, 230 

ducts, 229 

heart, 217, 221 

bloodvessels, 217-222 

intestines, 229 

kidneys, 213-216 

local action, 222 

liyer, 226 

mammiB, 228 

mucous membranes, 224 

nervous system, 217, 238 

pupils, 281 

respiratory movements, 241 

salivary ^ands, 226 

skin, 228 

tongue, 224 
Belladonna, action on nervmu system : 

cerebrum, 206-8, 288 

corpora striata, 208 

optic thalami, 280, 268 

optic nerves, 197, 208 
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Belladonna, action on nervous system — eont, 

spinal cord, 240, 848 

third nerves, 231, 288 

pneumogastric nerves, 241 

sympathetic nerves, 217» 246 

primary action, 217» 248 
Belladonna, influence on the functions : 

coma, 288, 243 

circulation, 217-222 

delirium, 197, 206, 208, 817 

hypnosis, 238 
' motion, 208, 240 

narcosis, 228, 289, 800, 800, 812^ 

peristaltic action, 229 

o^dation, 217, 248 

reflex action, 240, 848 

respiration, 241, 243, 800, 811 

secretion, 218, 224, 226 

sensation, 208^ 289, 268 

sleep, 288 

temperature, 204 

vision, 208, 231-287 
Belladonna, therapeuticiJ use of, in : 

acute disease, 246 

albuminuria, 262 

asthenia, 244 

asthma, 266, 801 

cholera, 244 

coUapse, 244 

constipation, 229 

enteric fever, 260 

enuresis, 268 

expulsion of calculi, 229 

ROut, 266 

hypersemia, 246 

nephritis, acute, 253 
„ chronic, 262 

neuralgia, 268 

pneumonia, 247 

rheumatic fever, 266 

spasm, 229, 801 

suppression of urine, 266 

syncope, 244 

typhus, 261 
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BEL 
Belladonna, tlierapentical use of, in nrsemia, 
266 

Chorea, artificial production o( 292 
Codeia— characters, 168 

on the dog, 170 

on the mouse, 178 

on man, 175 

action of, conclusions, 178 
Codeia and atropia combined, 294 
Combined action of 

1 Conium and alcohol, 21 

belladonna, 98 
henbane, 96 
opium, 95 

2 Opium and belladonna, 269 

Codeia and atropia, 294 

on the dog, 294 

on man, 295 
Cryptopia and atropia, 292 

on the dog, 292 

on man, 294 
Meconine and atropia, 292 
Morphia and atropia, 269 

on the dog, 273 

on the horse, 269 

on man, 280 
Narceine and atropia, 291 
Thebaia and atropia, 297 

on the dog, 297 
Thebaia and morphia, 1 89 
General conclusions, 298 

3 Opium and henbane, 341 

Morphia and hyoscyamia, 341 
on the dog, 344 
on man, 341 
Conamarinc, 89 
Conia, subcutaneous use of, 82 

docomposed during its action, 17 

detection of, in organic iluids, 18, 81 

determination of the presence of, 18, 81 

isolation of, 80 
Conium, action on the body generally : 

children, 13, 14, 23, 26, 41, 43, 53 

horse, 7, 82 

man, 3-6, 16, 17, 26, 31, 34, 74, 93 

mouse, 9 

other animals, 11, 82 

conclusions, 11 
Conium, action on parta of the body : 

eye, 6, 9, 14, 17,234 

heart and bloodvessels, 15, 44 

nerrous system, 7 

respiratory movements, 10 
Conium, action on the nervous system : 

cerebrum, 13 

corpora striata, 1 1 

optic thalami, 14, 55 

spinal cord, 9-12 

third nerve, 8 
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Coninm, action on nervona Bystem — oomU 

fourth and sixth nerrea, 9 

fifth nerve, 9, 14 

seventh (fiacial) nerve, 7, 9, 62 

the pneumogastric, 9, 49 

the hypoglossal, 9 

the sympathetic, 16 
Conium, influence on the functions : 

circulation, 15, 44 

co-ordination, 36 

motion, 11 

nutrition, 16, 44 

reflex action, 10-12 

renal function, 17 

respiration, 10 

secretion, 17, 44 

sensation, 14, 12, 15 

sexual organs, 51 

sleep, 13 

vision, 8, 232 
Conium, mode of action, 16, 20, 22 
Conium, primary and analytical action of, 

22 
Conium in combination with : 

acids, 21 

alkalies, 21 

alcohol, 21 

belladonna, 98 

henbane, 96 

hydrocyanic acid, 21 

opium, 95 

tobacco, 21 
Conium, the plant, 64, 68, 83, 348 

fruit, ripe, 60 

fruit, unripe, 92, 94, 348 

leaves, dry, 64 

leaves,- fresh, 68 

root, fresh, 83 
Conium, preparations of 

extract, 71 

without chlorophyl, 75 
of the unripo fruit, 93, 94 
of the root, 87 

juice of the green parts, 68 
of the root, 86, 91 

tincture of the ripe fruit, 57 
of the unripe fruit, 93, 94 
of the dried leaf, 62 

vapor conia?, 83 
Conium, therapeutical use of, 21 

dose, 348, 23-5-6, 70, 42-49, 93 

mode of administration, 23 

indications for its use, 23 

contra-indications, 46, 48, 56 

anodyne properties, 12, 14, 52-4 

antispasmodic action, 31, 49, 52 

tonic effects, 12, 33, 45 

sedative effects, 28, 45 

in asthma, 50 
cancer, 54 
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SECTION I. 

HISTORY, BIOGRAPHY, and TRAVELS. 
Baker (Sir Samuel W.).— THE NILE tributaries of 

ABYSSINIA, and tlie Sword Hunters of the Hamran Arabs. 
By Sir Samuel W. Baker, M.A., F.R.G.S. With Portraits, 
Maps, and Illustrations. Third Edition, 8vo. 2ix. 

Sir Samuel Baker here describes twelve months* exploration^ during 
which he examined the rivers that are tributary to the NUefrom Abyssinia ^ 
including the Atbara, Settite, Royan^ Salaam, Angrab, Rahad, Binder, 
and the Blue Nile, The interest attached to these portions 0/ Africa differs 
entirely from that of the White Nile regions, as the whole of Upper Egypt 
and Abyssinia is capable of development, and is inhabited by races having 
some degree of civilization; while Centred Africa is peopled by a race oj 
savages, whose future is more problematical. 

THE ALBERT N'YANZA Great Basin of the Nile, and Explo 
ration of the Nile Sources. New and Cheaper Edition, with 
Portraits, Maps, and Illustrations. Two vols, crown 8vo. idr. 
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Bruce won the source of the Blue Nile; Speke and Grant won the 
Victoria source of the great White Nile; and I have been permitted to 
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Baker (Sir Samuel W.) {continued)— 

sNCceeti in completing the Nile Sources by the discovery of the great 
resen'oir of the eqtiatorial UHiters^ the Albert Nyanza^ from which the 
river issues as the entire iVhite Nile^ — Preface. 

NEW AND CHEAP EDITION OF THE ALBERT N'YANZA. 
I vol. crown 8vo. With Maps and Illustrations, 'js. (>d. 

Barker (Lady).— STATION LIFE IN NEW ZEALAND. 
By Lady Barker. Crown 8vo. ^s. 6d, 

" These letters are the exact account of a lady's experience of the brighter 
and less practical side of colonization. They record the expeditions^ ad- 
ventures^ and etnergencies diversifying the daily life oj the 7vife of a New 
Zealand sheepfanner ; andy as each 7vas written while the novelty and 
excitement oJ the scenes it describes were fresh upon her, they may succeed 
tn giving here in England an adequate impression of the delight and free' 
dom 0/ an existence so far removed from our aivti highly-icrought civiliza- 
tion** — Preface. 

** IVe have never read a more truthful or a pleasanter little book^ 

Athen/eum. 

Baxter (R. Dudley, M.A.).— THE TAXATION OF THE 
UNITED KINGDOM. By R. Dudley Baxter, M.A. 8vo. 

cloth, 4-r. 6^. 

The First Part of this ^vork^ originally read before the Statistical 
Society of London^ deals with the Amount oJ Taxation ; the Second Part, 
li'hich lunu constitutes thi main portion of the work, is almost entirely neiVf 
and embraces the important questions oJ Paling, of the relatrve Taxation 
of Laud, Personalty, and Industry, and of the direct efiect of Taxes upon 
Prices. The author trusts that the body oJ facts here collected may be of 
per mane lit value as a record of the past progress and present condition of 
the pofulation of the United Kingdom, indepemlently of the transitory 
circumstances of its present Taxation. 

NATIONAL INCOME. With Coloured Diagrams. 8vo. y, (xl. 

Part I. — Classification of the Population, Upper, Middle, and Labour 
Classes. II. — Income of the United Kingdom . 

" A painstaking and certainly most interesting inquiry,'' — Pall Mai.L 
Gazktik. 
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Bernard. — four lectures on subjects connected 

WITH DIPLOMACY. By Mountague Bernard, M.A., 
Chichele Professor of International Law and Diplomacy, Oxford. 
8vo. 91*. 

Four Lectures y dealing with (i) TTie Congress of Westphalia; (2) Systems 
0/ Policy ; (3) Diplomacy, Past and Presettt ; (4) The Obligations oj 
Treaties, 

Blake.— THE LIFE OF WILLIAM BLAKE, THE ARTIST. 
By Alexander Gilchrist. With numerous Illustrations from 
Blake's designs, and Fac-similes of his studies of the ** Book of 
Job." Two vols, medium 8vo. 32^. 

These volumes contain a Life of Blake; Selections from his Writing, 
including Poems ; Letters ; Annotated Catalogue of Pictures and Drawings^ 
List, with occasional notes, of Blakis Engravings and Writings. There 
are appended Engraved Designs by Blake; (i) The Book of Job ^ twenty- 
one photo-lithographs from the originals ; (2) Songs of Intwcence and 
Experience, sixteen of the original Plates, 

Blanford (W. T.).— geology and zoology or 

ABYSSINIA. By W. T. Blanford. 8vo. 2Ij. 

This work contains an account of the Geological and Zoological 
Observatiotis made by the Author in Abyssinia^ when accompanying the 
British Army on its march to Magdala and back in 1868, and during a 
short journey in Northern Abyssinia, after the departure of the troops. 
Parti. Personal Narrative; Part II. Geologv ; Part III. Zoology^ 
With Coloured Illustrations and Geological Map. 

Bright (John, M. P.).— SPEECHES ON QUESTIONS OF 
PUBLIC POLICY. By the Right Hon. John Bright, M. P. 
Edited by Professor Thorold Rogers. Two vols. 8vo. 25/. 
Second Edition, with Portrait 

" / have divided the Speeches contained in these volumes into groups. 
The materials for selection are so abundant, that I have been constrained 
to omit many a speech which is worthy of careful perusal. I hcne 
naturally given prominence to those subjects with which Air. Bright has 
been especially identified, as, for example, India, America, Ireland, and 
Parliamentary Reform. But nearly every topic of great public interest on 
which Mr. Bright has spoken is represented in these volumes.^ 

Editor's Prepack. 
A 2 
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Bright, (John, M.P.) [ronlinu^J)— 

AUTHOR'S POPULAR EDITION. Exlra fcap. 8vo. cloth. Second 
EdilioD. y. 6i/. 

Bryce. — THE HOLY ROMAN EMPIRE. By James Brvce, 
B.C.L., Regius Professor of Civil Law, Oxford. New and Re- 
vised Edition. [Aear/y rrady. 

CHATTERTON : A Biographical Study. Bv Daniel Wilson, 
LL.D., Frofes&or of History and English Literature in Uoiveisi^ 
CoU^c, Toronto. Crown 8vo. 6r. dd. 
The Amhiir here regards Ckatterleaasa Pod, not as a mtrt "rtitOtr 

aim at/oirr of sloltn Uleraiy trtasitra." XtvitweJ in Ihia light, h hat 
fmnd much in the eld materiah cafailt <^ bring turntd to neui aeeoUHt ; 

and to thfse malaiab research in varieia t/irKtiani hai enailtd Aim tt 

mate soitle additions. 

Clay.— THE PRISON CHAPLAIN. A Memoirof the Rev. John 
Clav, B.D., late Chaplain of the Preston GaoL With Selections 
from his Reports and Correspondence, and a Sketch of Friion 
Discipline in England. By his Son, the Rev. W. L. Clav, M.A, 
Svo. IS*. 
" Aw baaks have appeared iif late years better cntitifd la an iMtntiiM 

feusai. . . . It presents a ami flett narrateve of all that has betti doii€and 

alumpted by fiariatts philanihrepists far IhiamelioratioH 0/ the eonditiim and 

the impratiemeitl of the morals of the criminal classes in the British 

■imii«w»j."— London Revikw. 

Cobden.— SPEECHES on QUESTIONS OF PUBLIC 

POLICY. By Richard Coaden. Edited by the Right Hon. 

JoH.-< BmoHT, M. P , and Professor RoGEks. Two Vols. Svo. With 

Portrait (Uniform witii Bwght's Speeches.) 
77u Speeches contained in thae tmo volumes have feen seltrted and 
odittd al thi instance of the Cebdtn Club. They farm an important Part 
of that collrclh-e eonlribulion to political science ■whieh has cfnfarrtd on 
their author so vast a rrpHtalion. 
Cooper. — ATHEN-'E CANTABRIGIENSES. By Chahlw 

Henrt Cooper, F.S.A., and Thompson Coofer. F.S.A. 

VoL L 8vo,, 1500—85, lis. i Vol. II., 1586—1609, i8j. 
This daboreU tvork, v/hich is dedualed by permission A> Lord H/aeaulay, 
coiitaiai lisiet of Ihe fmUttnt men tent forth by Cambridge, tifler At 
fathion of Anlheay A fPood, in his fainaus " Al&eax Oionitmei." 
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Cox (G. v., M. A.)-— RECOLLECTIONS OF OXFORD. 

By G. V, Cox, M.A., New Collet'e, I.a)c Esc|uirc Bedel and 

Coroner in the Universily of Oxford. SecDHd Edition. Crown Svo. 

tor. &/. 

"An OOTK.riHj- farrago ef miadete, and will plfasanlly raall in many 

a cminlry farsBoagi Iht memery of youthful days." — Times. 

Dicey (Edward). — the morning land. By Edward 
Djckv, Two vols, crown 8vo. I&. 
"An invifalion Is be present at the ofmtng of the Suei Canal was tht 
immtdiatt eansi of my jonm^. Bui T madt it my ebjeet also to at as 
miuk ef the Morning Land, of uihast marvds the tonal acrtsi tht 
Isthmus is only Ike l/ast and latest, as time and offortunity would ftrmit. 
Tie result oj my observations was eommnnitaled to the j'aumal I then 
repraented, in a series of littfrs, which I mra gife to the failic in a 
collected farm." — Eiiraci from AuTHOK's Preface. 

Dilke. — GREATER BRITAIN. A Record of TiBvel En English- 
spenlung Countries during l366-7. (America, Australia, India.) 
By Sir Charles Wentworth Dilkk, M.P. Fifth and Cheap 
Edition. Crown 8yo. 6j. 
" Afr. LHlke has written a booh tchieh is probably as zoell worth reading 
as any iaoi ef the same aims and character that ever -was written. Its 
merits art that it is ■mrilten in a lively and agreeable style, that it implia 
a great deal of physical plush, that no page of it faiis to sHmu an acute and 
highly intelligtnl observer, that it stimulates the imagiHaHim as welt as the 
I pidgment of the reader, and that it is on perhaps the mast interesting 
subject that can attract an Englishman who cares about his country. " 
Saturday Review. 

Diirer (Albrecht). — history of the life of al- 

BRECHT DORER. of Niimbere. With ■ Tranilotion of his 
Letters and Journal, and some account of his works. By Mrs. 
Charles Heaton. Royal 8vo. bevelled boards, extra giU. iis.bd. 
This wori contains about Thirty niiisfratiens, ten ofiuhich arepredut- 
tiens by the Autotype [carbon) process, aiiJ are printed in permaneM tints 
by Messrs. Cundatt and Fleming, under license frem tht Autotype Com- 
pany, limited; Ike rest are Photographs and Woodcuts, 
EARLY EGYPTIAN HISTORY FOR THE YOUNG. See 

"JUVKNILI SECTIOW." 
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Elliott. — LIFE OF HENRY VENN ELLIOTT, of Brighton. 
By JosiflH Batemah, M.A., Author of " Life of Daniel WUson, 
Btthop of Calcutta," &c With Portrait, cngrai-ed byjEENS; 
and an Appendix containiug a -ihort sketch of the lire of the Rev. 
Julius Elliott (who met with accidental death while ascendii^ the 
Sdireckliorn injuly, 1S69.} Crown Svo. ^s.dd. Set'ond Edilioo, 
with Appendii, 
"A voy tharpiing piece of riiifpeus biography; ne ont can nad it 
wilheut beth pltaiure and profit." — Beitieh QtiARTEiu.v Review. 
Fairfax. — A LIFE OF THE great lord FAIRFAX, 
Commander-in-Chief of the Army of the Parliament of England. 
fly Ci-BMENTS K. M^RKHAM, F.S.A. With Portraits, Mapa, 
Plant, aad Illustrations. Demy Eva. \^. 
No fuU Lifi of Ske great Parliamentary CommanHer has appeared; 
and it ii Jure sougUl lo ptodutx ant — based upon larefiU research in etH~ 
ttmp^ary rtatrdi and upon /amity ami ttier dtxHmeiiti, 

" Wgkiy useful ft tie earful sindtHl of the History if the Cit-U War. 

. . Pmiaily as a military chronicle Air. Markham's 600k ii one 

of the most full and accurate that ;« pnsscss about the Civil War."— 

FORTNIUHTLV RkVIEW. 

Forbes. — LIFE OF PROFESSOR EDWARD FORBES, 

F.R.S. By George Wiison, M.D., F.R.S.E., and Akchibald 

Geikie, F.R.S. 8vo. wiUi Portrait, 14J. 

" From the first fagt to the last the book claims careful reading, as hdug 

a full but not itfercrawded rehearsal of a most instructive life, and the tmt 

picture of a mind that -was rare in strength and beauty." — EXAMINER. 

Freeman. — HISTORY OF FEDERAL GOVERNMENT, 

from the Foandation ol the Adiaian League to the Disruption of 

the United States. By Edward A. Freeman, M.A. Vol. L 

General Introduction. Histoty of the Greek I-'ede rations. 8vo. 

Tls.- 

" The task Mr. Frenaan has undertaien is one of great magnitude and 

importttHet. It is also a tost of an almost tnlirtly navel eharatter. N» 

ttker -work profetsing to giiit the history of a political prinriple occurs It 

tu, excefit the slight eentribulioni to the history of representativi gonern- 

menl that is tonlained in a iourse of JU. Guicot^i lectures .... The 

history of Ike development cf a princi^e it at least as important as the 

history of a dynasty, or of a race." — Saturdav Bkvikw. 



» 
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Freeman (caniinurd)— 

OLD ENGLISH HISTORY FOR YOUNGER STUDENTS. Dy 
Edward A. Freeman, M.A., lale Fellow of Trinity Cflllegc, 
O»rord. With Fk'e Coloured Maps. Extra fcap, 8vo., half- 
bound, in. 
" Its nbjecl is lo tiatu /Aat cltar, acctimlt, and KUHlifit vujvj ofAiilmy, 
ar indad of any sviJKl, may be tattly gaitn to childrm frem the very 
firtt. . .Ikceiit,lhi>pe,sk<rumthalUaperficllyeatytaUath{hitdren,fri>m 
the very Jint, lo diitingulih tnukhtety alikifram legend and /rem wH/ul 
iitvention, and alte to understand Ike nature of hisloriial aulhorilies, and 
te vmgh em statement against another. . , . . / have IhraygAoHl striven le 
louneet the histery of En^nd viUh the general history e/tivilized Eurpfe, 
and I have especially tried to make the ieai serve as an incentive le a mare 
accurate study 0/ historical gragrafhy.'" — PREFACK. 

HISTORY OF THE CATHEDRAL CHyaCH OF WELLS, 
as. illustrating the History of the Cathedrsl ChurcTies of the Old 
Foundalion. RyEoWARU A. FrebmaN, D.C.I,, formerly Felloir 
of Trinity CoUeec, Onford. Crown Svo. ji. Cd. 

" ! have here tried lo treat the history 0/ the Church of WtlU as a con- 
trihaUon to the geticral history of the Church and Xingdom of England, 
and specially to the history of Cathedral Churches of the Old Foundatton. 
. . . / wish tv point out the general priatiplei of tie original founders as 
the model to which the Old Foundations should it hrought iact, and the 
ifeto Foundations reformed after their pattern." — PREFACE. 

French {George Russell). — SHAKSPEA RE ANA 

GENEALOGICA. Svo. cloth extra, tjj. Uniform with the 

"Cambridge Shakespeare." 

Part I. — /denlijicatien of the AraXiMii perrona: in the historical pl^t, 

from King John te King Henry VIII. ; Notes en Charaelers in Moeieth 

and Hamlet; Persons and IVaees belonging to Warwictshirt alluded le. 

Fiirl II. — Tie Shaispeare and Arden families and their connexions, mth 

Tables 0/ descent. The present is the first attempt to give a detailed de- 

scr^tjoa, in eonietvlive order, of each of the dramatis personx la Shak- 

sptar/s immortal chronicle-histories, and some of the characters halt been, 

it is believed, herein ideittifiedfor thejirst time A flue is furnished which, 

felUiwed up with ordinary diligence, may enable any one, with a taste for 

the pursuit, to trace a distinguished Shakspeareaa worthy te his lineal 

r^rtsentative in Iht present day. 
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Galileo. — the private life of galileo. Compned 

principally rrom his Correspondence and that of his eldest 

daughter, Sister Maria Celeste, Nun in the Franciscan Convent of 

S. Matthew in Arcetri. With Portrait. Crown 8vo. Jj, W. 

It has been the tiuUavevr of the csmpiler to place before llu reader a 

plain, ungarblid slalement ef faets ; and at a means to this end, to aUeu 

Galiieo, his fritnds, and his judges to speak far Ihtmselva a: far as possibU. 

Gladstone (Right. Hon. W. E., M.P.}.— JUVENTUS 

MUNDl. The Gods and Men of the Heroic Age. Crown 8vo. 
dolh extra. Wilh Map. lar. M. Second Edition. 
Tifu Htm incri ef Mr. Gladstone dials tspecially toilk tie htstmc 
element in Hemtr, expemttdiag that element and furnishing by its aid a 
fitll occbuhI of Uu Homeric men and the Homeric religion. It starts, after 
the introductory thafter, wilh a discussioH nfihe several races then exisHr^ 
in Hellas. inclMding the injiuenee tf lie Phanieians and Egyptians. It 
contains chapters vn the Olympian system, with its several deities ; on the | 
Ethics and the Polity of the Heroic age ; on the geography tf Homer ; on 
the characters of the Poems ; presenting, in fine, a view of primitive life 
and primitive society as found in the poems of Homer. Te this New 
Edition various additions have hem made. 

"GLOBE" ATLAS OF EUROPE. Uniform in sire with Mac- 

millan's Globe Series, containing 45 Coloured Maps, on a uniform 

scale and projection ; with Flans of London and Paris, and a 

copious Index. Strcnglf boand in half- morocco, with flexible 

back. 51. 

This Atlas includes alt Che cauntties of Europe in a series of 4S Maps, 

drawn on the same stale, iiiith an Alphabetical Index to the situation of 

more than ten thousand places, and the rdation of the various maps and 

countries to each other is defined in a general Key-map. All the maps 

being on a uniform scale farilitates the comparison of extent and distance, 

andcamtys a just impressioti of the relative magnitude o/differtnl countries. 

The site suffices to show the prm/incial divisions, the railways and main 

roads, the principal rijiers and mountain ranges. "This atlas," writes Ikt 

British Quarterly, " will be an invaluable boon for the school, thedesi,or 

the traveller's portmanteau. " 

Godkin (James).— the land war in Ireland, a 

History lor the Timesi. By Jambs Godkin, Author of "Ireland 
and her Churches," late Irish Correspondenl of ihe TVnuf. 8vo. lai, 
A History of the Irish Land Question. 
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Guizot. — (Author of "John Halifax, Gentleman.")— M. DE 
BARANTE, A Memoir, Biographi-cal and Aulobiographical, By 
M, CuizoT. Translnted by the Author of "John Halifax, 
Gentleman." Crovn Svo. 6j. dd, 

" The highul PHrpesis of belli hislnry and biography art an^eercd by a 
mtmeir ie lifdiki, lo faithful, and so pAilosaphicuL" 

British Quarterly Review. 

HISTORICAL SELECTIONS. Readings from lliebest Authorities 

on Eoglish and European History. Selected and ananged by 

E. M. Sbwell and C. M. Vonoe. Crown Svo. fo. 

A Second Series. Nearly ready. 

Wktn yoting children have negtiired lie BHllines ef history from abni^e- 

menti and ealeehisms, and it bemmes diiirable to give a more enlarged 

view of the lubjccl, in order to render it really useful and inltrestiitg, a 

ii0i{ulty often arises as la the choki of books. Two eimrsa are open, either 

to lake a general and consequently dry history of facts, siiih as Russell' i 

SiBdem Eurwpe, or to choose seme work treating of a particular Jieriod or 

atiject, such as the taarts of Macaulay and Froudi. The formrr course 

tuuatly renders history uninteresting ; the latter is unsatisfactory, because 

it is not sufficiently amprtkensive. To remedy this difficulty, s(ltCtl«Hs, 

eonHnuous and chnmolopeal, have in thefreseut volume been laieti from 

the larger vxrki of Freeman, Afilman, Tlalgrmt, and athtrs, vihich may 

teroe as distinct landmarts of historical reading. " IVe inoui of scarcely 

anything" says the Guardian, ef this -volume, " which is so lihely U rain 

to a higher levd the arerage stanilard of English education." 

Hole. — A GENEALOGICAL STEMMA OF THE KINGS OF 

ENGLAND AND FRANCE. By the Rev. C Hole, M.A., 

Trinity College, Cambridge. On Sheet, Ij. 
Tht different families are frinled in dutingliiihing colours, thus facili- 
tating referenee. 
A BRIEF BIOGRAPHICAL DICTIONARY. Compiled and 

Amuiged by the Rev. CHARLES HoLe, M.A. Second Edition. 

l8mo. neatly and strongly bound in cloth. 41. 61/. 
One ef tie most comprehenstPt and accurate Biegraphieal Dictionaries 
in tht world, containing more than i%,sxxi persons of all countries, with 
dates of birth and death, and vihat they were distingnishtd for. Extreme 
eare has been bestowed oh the verification of titt datis ; and thus m 
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errors, current in trnnnus nwAi, hazit ban fOrrttUd. Ill toe «daftt tH 
Jar tht dak, ferlmanleau, vrfvckil, 

"An iiwalaabU addilion to but manuals B/ riftrtiut, and, fi-em k 
mmifraU prict, cannot fait la haame ai faftilar its it is uilfiil." ~ 

Hozier. — THE seven WEEKS' WAR; Its Anlectdenls andj 

itf Incidents. By H. M. Hozier. With MjLp^ [tnd Pluis. Tw»J 

vqIs. 8vd. 2is. f 

This ■work is Based i/Vn i/lleri rrprinled by ftrmission from " The A 

Times." For Iht most part it is a pmducl of a fetsenal ryf^iviliuss ef stmt A 

»f tht most interaiing inddtnis of a mar -whith, for rapidity and daisiot 

results, may tlaim an almnsi unrivalltd pesitien in hiilory. 

THE BRITISH EXPEDITION TO ABVSSINIA. Compiled from 

Authentic Documents. By Captain Henry M. HoiiCR, late 

Assistant Militaiy Secretary to Lord Nnpicr of Mo^ilala. Svo. 91. 

" Snvrai aceounts of the British EipedilioH hove been published. .... 

Zitgi hmi, hmoever, been vrrilten by those -who have not had aecess to these 

OHllietitk doaimentitWhieh cannot be collected dirreily after Iht Itrminatiim 

Bfa campaign The end/avnir of the author of this sketch has been ft 

present to readers a luccinel and impartial account of an entetfrisi whitk 
has rarely ietn tguaJled in tie annals of war." — Frbpacb. 

Irving.— THE ANNALS OF OUR TIME. A Diurnal of Evenly 

Soda! and Political, wliich have happened in or had relation to 

the Kingdom of Great Britain, from the Accession of Queen 

Victoris to llie Opening of the present Farliamenl. ByJo&EPU 

Irving. 8vo. half-bound; iSr. 

" IVe have before us a Irusly and ready guide te Ae events of the pott 

Ikirly years, available equally Jor the statesman, the politician, the putlie 

writer, and the general reader. 1/ Mr. Iniing't object hat teen to triitg 

before the reader all the most noletmrlhy oeeurreitees which hope happened 

since the beginning of Her Majesty's reign, he mayjuitly claim the credit 

of having done so moil briefly, sHfeiiictly, and simply, and in tueh a 

manner, too. at in furnish him wUh tht detailt ntcasary in enck ease ft 

comprehend the event of tiihicA he it in search in an intelligent maninr. 

StUxfioH will lerve la show ihegrmi falue of sueh a work as this to tit 

jeurnaliit and statesman, and indeeil to cviry one who feels an interest im 
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ihi progress of the age ; atid we may add that its value is considerably 
increased by the addition of that most important of all appendices^ an 
accurate and ifutmctive index," — Times. 



Kingsley (Canon). — on the ancien regime as it 

existed on the Continent before the French Revolution. 
Three Lectures delivered at the Royal Institution. By the Rev. 
C. Kingsley, M.A., formerly Professor of Modem History 
in the University of Cambridge. Crown 8vo. dr. 

T^ese three lectures discuss severally (i) Caste, (2) Cefttralization, (3) 
The Explosive Forces by which the Revolution was super ittduccii. The 
Preface deals cU some Ictigth with certain political questions of the present 
day, 

THE ROMAN ANI> THE TEUTON. A Series of Lectures 
delivered before the University of Cambridge. By Rev. C. 
Kingsley, M.A. 8vo» 12s. 

Contents : — Inaugural Lecture ; The Forest Children ; Tlie Dying 
Empire; The Human Deluge , The Gothic Cvi'ilizer; Dietrich's End; The 
Nemesis of the Goths ; Paulus Diaconus ; The Clergy and the Heathen ; 
The Monk a Crvilizer ; The Lombard Laves ; The Popes and the Lombards ; 
The Strategy of Providence, 

Kingsley (Henry, F.R.G.S.). — tales of old 

TRAVEL. Re-narrated by Henry Kingsley, F.R.G»S. With 
Eight Illustrations by HUAKD. Third Edition. Crown 8 vo. 6s. 

Contents i-^Marco Polo; The Shipwreck ofPelsart; The Wonderful 
Adventures of Andrew Battel; The Watulerings of a Capnchin; Peter 
Carder; The Preservation of the " Terra Nova ;'' Spitzbergen; D'Erme- 
nonvilUs Acclimatization AdvetUure ; The Old Slave Trade; Miles Philips ; 
The Sufferings of Robert Everard ; John Fox ; Alvaro Nuttez ; TheFoun' 
dation of an Empire, 

Latham. — black and white : a journal of a Three Months^ 
Tour in the United States. By Henry Latham, M. A., Barrister- 
at-Law. 8vo. ios.'6d. 
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Law — THE ALPS OF HANNIBAL. By William John Law, 
M.A., formerly Student of Christ Chnrch, Oiford. Two Tob. ' 
8vo. 31 J. 

" Na one can rmcl Ikt work and not atqvirt a ctrnvktien fiat, in 
addilioH to a thuraugh grasp of a parliailar topk. Us viriler has at , 
command a large stort of reading and thought ilfion many cegnaii feinli 
ofandmt /uslory and gtography." — Quarterly Review. 

Liverpool.— THE LIFE AND ADMINISTRATION OF 
ROBERT BANKS, SECOND EARL OF LIVERPOOL, K.G. 
CompiEed from Original Family Documents by ChamlES DUKK 
VoNGE, Regius Professor of History and English Llleraluie in 
Queen'i College, Belfust ; and Aulhcir of "The tlUtory of the 
British Navy," " The History of France under the Bourbon*," etc 
Three vols. Svo. 42/. 

Since Ike limt of Lord Burleigh na one, excefil ikt second PUl, mtr 
enjoyed so long a UHure 0/ povitr; vsith Ike tame excepttun, na anttetr 
held o^e at so critical a time .... Lord Lrverpeol is the very last 
minister viho has ban ablijidly to carry out his ran polilicai vieuis ; wka 
has been so strong thai in matters e/ general policy lie Opposition Could 
extort no tonccistons from him v/Aick were not sanctioned by his nan 
ddibcrale Judgment. The fres/nt -aerk is founded almost entirely on the 
corrapondtnce le/i behind him by Lord Liiierfool,and nam in Ike possession 
of Colonel and Lady Catherine Hanourt. 

" Full of information and inslnicrioii."—YoiTHiaHT\.Y Rbvibw, 

Macmillan (Rev. Hugh}. — holidays on HIGH 

LANDS ; or, Ranililcs and Incidenti in search ot Alpine PUnts. 

By the Rev. Hijc.H Macmillan, Author of " Bible Teaebbp in 

Nature," etc Crown Svn. cloth. 6s. 
" Betomcal knowlrdge is blended vilh a laue of nature, a fiotu en- 
thusiasm, and a rich fdlerly of diction not to be met with in any •amitt 
of kindred character, if Mie except those ^ Hugh MUler." —VikXVt 

TtLECRAPH. 
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Macmillan (Rev. Hugh), {continuedy- 

FOOT-NOTES FROM THE PAGE OF NATURE. With 
numerous Illustrations. Fcap. 8vo. 5x. 



«« 



TTiosi who have derived pleasure and profit from the study of flowers 
mnd /ems — subjects, it is pleasing to find, now everywhere popular — by 
descending lower into the arcana of the vegetable kingdom, will find a still 
more interesting and ddightful field of research in the objects brought under 
revieio in tfu following pages," — Preface. 

BIBLE TEACHINGS IN NATURE. Fourth Edition. Fcap. 
8vo. dr. 



Martin (Frederick).— the STATESMAN'S YEAR-BOOK : 

A Statistical and Historical Account of the States of the Civilized 
World. Manual for Politicians and Merchants for the year 187a 
By Frederick Martin. Seventh Annual Publication, Crown 
8vo. icxr. td. 

The new issue has been entirely re-^written, revised, and corrected, on the 
basis of official reports received direct from the heads of the leading Govern' 
ments of the IVorld, in reply to letters sent to them by the Editor. 

*^ Everybody who knows this work is aware that it is a book that is indis- 
pensable to writers, financiers, politicians, sta^smen, and all who are 
directly or indirectly interested in the political, social, industrial, com- 
mercial, and financial condition of their fellow-creatures at home and 
abroad. Mr. Martin deserves warm commendation for the care he takes 
in making * The Statesman's Year Book * complete and correct.''^ 

Standard. 



HANDBOOK OF CONTEMPORARY BIOGRAPHY. By 
Frederick Martin, Author of "The Statesman's Year-Book." 
Extra fcap. 8vo. dr. 

TTiis volume is an attempt to produce a book of reference, furnishing tn 
m condensed farm sotne biographical particulars of notable living men. 
The leading idea has been to give only facts, and those in the brief est form, 
and to exclueU opimens. 
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Martineau. — lilOGRAPHICAL SKETCHES, 1852— i86a 

By HABurET Martineao. Third Edilion, with New Prefaee. 

Crown Svn. &i. 6./. 

A CellaHea a/ Atemairi under IKist several iKliom :—{l) Royal, (a) 

Falitielans, [3) Pro/aiinnal. (4) ScUittifie, (5) Sotial, (6) LUtrary. 7%ttt 

Mtinairs affeartd erigiitaUy in lit ctilHmtia nf the " TiaHy Hevit." 

Milton. — LIFE OF JOHN MILTON. Narrated in connexjon 
wilb the Pnlitical, EcdesEasIical, and Literary History of hit 
Time. By David Masson, M.A,, LL.D., Professor of Rhetoric 
at Edinburgh. Vol. I. with Portrait*. Svo. iBj-. Vol. IL in 
the Press. 

It it intended ta eskiHt lifUhm's life ui Us eanntxieiu v)ilk ail tkt mart 
natoile fhenemma of Ihe peried a/ Srilish kisiary in vi/iieh it was east — 
ill slate fidilifs. Hi tcclesiaitieal variationt, its Hlerature and speaiiativ* 
Ikmght. Cemmtneing in 1608, Ike Life of Milton proeetds tireugh tin 
last sixteen years of Ike reign 0/ Jema I., includes lit viAide 0/ tkt reigtt 
ef CharUt I. and Ike suhsequait years of tkt Cummemeeatlh and tkt 
Prottetoratt, and then, passing tkt Reslaratian, extends itself to 1674, or 
tAreugk fmrtten years of the ntw state of thingr under Ckarles IL 7!fa 
first volume deals •uiilk tkt life 1^ Milton as extending Jrom 1608 (b 1640, 
vikick teas the period of his tducattan andof kis minm-peems. 

Morison.— THE UtF¥. AND TIMES OF SAINT BERNARD, 

Abbot of Clairvaux. By James Cotter Morison, M.A. New 
Edition, revised. Crown Svo. ^s, 6d. 

" One of tke best canlribiaioas in our Fileralure towards a vivid, inlei- 
tigtnt, and vmrlAy knowledge of Jiun/fean interests and tkstuglils and 
fidings during tkt twelfth ttnlury. A ddighlful and instrueiivt votume, 
and one of tke best produf Is af Iht modem luitoric spiriL" 

Pall Mall Gazsttb. 

Morley (John).— EDMUND BURKF^ a Historical Study By 
John Morlev, B.A. Oxon. Cron-n 8vo. "js. td. 

" Tkt style ii ttrst and incisive, and brilliant with ^igram and peisit, 
it contains pilky afkoristic senttnies uikiih Burke kimtelf unmld net katie 
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disowned. But thae are not its best features : its sustained power of 
reasoning, its wide sweep of observation atid reflection, its elevated ethical 
and social tone, stamp it as a work of high excelleme, and as such we 
cordially recommend it to our readers" — Saturday Review. 

MuUinger.— CAMBRIDGE characteristics in the 

SEVENTEENTH CENTURY. By J. B. NSullinger, B.A. 
Crown 8vo. 41". (ki. 

It is a very entertaining and readable book.*'* — Saturday Review. 

** The chapters on the Cartesian Philosophy and the Cambridge Platonists 
mre admirable" — Athenaeum. • 



Palgrave.— HISTORY of normandy and of Eng- 
land. By Sir Francis Palgrave, Deputy Keeper of Her 
Majesty's Public Records. Completing the History to the Death 
of William Rufus. Four vols. 8vo. £^ 4J. 

Volume I. General Rdations of Mediaval Europe — The Carlovingian 
Empire — The Danish Expeditions in the Gauls — And the Establishment 
if Rollo. Volume II. The Three First Dukes 0/ Normandy ; Polio, 
Guillaume Longue-Ep^, and Richard Sans-Peur — The Carlovingian 
line supplanted by the Capets. Volume III, Richard Sam-Peur — 
Richard Le- Bon— Richard HI— Robert Le Diable— HWiam the Con- 
fueror. Volume IV. William Rufus — Accession of Henry Beauclerc. 



Palgrave (W. G.). — a narrative of a year's 

JOURNEY THROUGH CENTRAL AND EASTERN 
ARABIA, 1862-3. By William Gifford Palgrave, late of 
the Eighth Regiment Bombay N. I. Fifth and cheaper Edition. 
With Maps, Plans, and Portrait of Author, engraved o» steel by 
Jeens. Crown 8vo. 6s. 

" Considering the extettt of our previous ignorance, the amount of his 
achievements, and the importance of his contributions to our knowledge, we 
cannot say less of him than was once said of a far greater discoz/erer. 
Mr. Palgravi has indeed given a new world to Europe," 

Pall Mall Gazette. 
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Parkes (Henry). — AUSTRALIAN VIEWS OP ENGLAND. 

By HbnRV PaKKes. Crown 8vo. clolh. y. fid. 
" Tki /oltiTwing lelters were ivrillen during a raidinee in England, im 
the ytars 1861 and 1862, and Wfri pHtlishtd in the "Sydney Morning 
Herald" en the arrioal 0/ the monthly mails .... Oh re-pervsal, thete 
tellers apfear to centain views ef English life and impreaiaits of English 
nelatiiitiei aiiich, as the vietus and impmsioHS of an Engiiikman en his 
return to his nathv country after on aisenee ef tutenly years, may not it 
ualhaul interest to lie English reader. The writer had apportunities aj 
mixit^v^h different elasses if the British people, and of hearing tpsniom 
tn passing rvtnis from opposite standpoints of observatien." — AutHOB'S 
Preface. 

Prichard.— THE administration of INDIA. From 
1859 to 1S6S. The First Ten Years of Adminislration under tfaa 
Crown. By Iltudus Thomas Phichard, Bairislei'-al-L^tr, 
Two vols. Demy Svo. With Map. air. 

In these volumes the author has aimed to supply a full, impartial, and 
aidefendent account of British India iehiietn 1S59 and 1868 — vihich is 
« many respects the most important epoch in the history of that counlry 
•wiicA Ihepraettl century has teen. 

Ralegh — the life of sir Walter ralegh, bued 

opon Contemporary Docamenls. By Edward Edwards. To- 

gelher wilh Rnlegh's Letlers, now first collected. Wilh FortTait. 

Two vols. Svo. 321. 

" Mr. Edwards hat certainly written the Lij \ Ralegh prom /vAlw 

mfsrmaHoH than any previous biegrapher. He is intelligent, indtalrietu, 

sympathetic : and the world has in his two volumes larger means afforded 

it 0/ kitoTuing Ralegh than it ever possessed before. The new ItUers and 

the nntitv-edited old letters are in themselves a boon." — Pall MALL 

Robinson (Crabb).— diary, reminiscences, AND 
CORRESPONDENCE OF HENRV CRABB ROBINSON. 
Selected and Edited by Dr. Sadler. With Portrait. Second 
EdiCuin. Three vols. Rvo. clotli. ^ds. 
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Afr. Crabb Robinson s Diary extends (wer the greater part oj three- 
quarters of a century. It contains personal reminiscences of some of the 
most distinguished characters of that period ^ including Goetlie, Wielaml, De 
Quincey, Wordsworth (with whom Mr. Crabb Robinson was on terms of 
great intimacy )j Mculame de StaHl, Lafayette^ Coleridge, Lamb, Milman, 
<Sr»r. <Sr*r. ; a fui includes a vast variety of subjects, political, literary, ecclesi- 
astical, and miscellaneous. 

Rogers (James E. Thorold).— HISTORICAL GLEAN- 

INGS : A Series of Sketches. Montague, Walpole, Adam Smith, 
Cobbett. By Professor Rogers. Crown 8vo. 41. 6</. 

Professor Rogers* s object in the following sketches is to present a set of 
historical facts, grouped round a principal figure. The essays are in the 
form of lectures. 

HISTORICAL GLEANINGS. Second Series. Crown 8vo. dr. 

A companion volume to the First Series recently published. It contains 
papers on Wiklif, Laud, Wilkes, Home Tooke. In these lectures the 
author has aimed to state the social facts of the time in which the indrindual 
whose history is handled took part in public business. 



Smith (Professor Goldwin). — THREE ENGLISH 

STATESMEN : PYM, CROMWELL, PITT. A Course 'of 
Lectures on the Political History of EnglpJid. By Goldwin 
Smith, M.A. Extra fcap. 8vo. New and Cheaper Edition. 5j. 

** A work which neither historian nor politician can safely afford to 
niglect.*' —Saturday Review. 

SYSTEMS OF LAND TENURE IN VARIOUS COUNTRIES. 
A Scries of Essays published under the sanction of the Cobden 
Club. Demy 8vo. Second Edition. I2s. 

The subjects treated are: — i. Tenure of Land in Ireland; 2. Land 
Lcnus of England ; 3. Tenure of Land in India; 4. Land System of 
Belgium and Holland ; 5. Agrarian Legislation of Prussia during the 
Presetit Century; 6. Land System of France ; 7. Russian Agrarian 
Legislation of i2^i ; 8. Farm Ijxnd and lutnd Laws of the United 
States. 
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Tacitus.— THE HISTORY OF TACITUS, translated into 

Engliah. By A. J. Church. M.A. and W. J. Brodribb, M.A, 

With a Map and Notes. 8vo. lO/. &/. 

7S/ tmnilahn have emUiweurtd la adhert ai clotdy to lit original «i 

tuu lAeughl loitiistail tmth a frtfitr visfrvaaci of Englhh idiom. Ai 

the same tiau tl hat beat Iheie aim to reproduce Ihe precise exprttsiotu ^ 

tht authar. This viork is charattrrised by Iht Spectator ox " a sih^orfy 

anii/ailkfiil imntlatii/n." 

THE AGRICOLA AND GERMANIA. Translated into Enfiliili by 

A. J. Church. M.A. and W. J. Bkouribb, M.A, With M«p» 

«nd Nolcs. Extra Tcap. gvo. zi. &/. 

Tht Iranslalers have mu.i^AI la prodnee such a vtrsioti at may lati^ 

teholars viko demand a faithfid renderinj; of Ihe original, and English 

Traders Toha are Blended by Ihe baldness and Jrigidily iiihieh camtnonly 

disfigure translalions. The Irealises are accompanied by inlredudiattt, 

nates, mafs, and a ehronolsgicai swamary. The Athenasum says ej 

Ms wort that it is " a version at onee readable and exatt, tnhich may be 

ptntsed wish pleasure by all, and consulted with advanlage by the classical 

Taylor (Rev. Isaac) — woRDS AND PLACES; or 

Etymological lUostiMions of History, Etymology, uid Geography. 
By the Rev. IsAAC TAYLOR. Second Editio!!. Crown Svo. 

121. 6d. 
" Mr. Taylor has produced a really nieful book, and one which standi 
olenein our language." — Satukday REVIEW, 

Trench (Archbishop).— gustavus adolphus ; Sodd 
A>pe«E of the Thirty Years' War. By R, Chenevix TfUtNCU, 
D.D., Archbishop orDublin. Fcap. Svo. zr. bd. 
" Clear and lucid in style, these lectures ibUI be a treasure to many to 

vikam Iht subject is unfamiliar." — DuiiLlN EVEMNG MaIU 

Trench (Mrs. R.). — Remains of [lie laie Mrs. RICHARD 
TRENCH. Being Selections Irom her Jouraala, Letten. and 
other Papers. Edited by Archbishop Trench. New and 
cheaper luue, with ForlruC, Svo. bi. 
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Cmilaiiti nolica and ait/tdoles Sluslraiing thi sBciai lift 0/ the period 
— extending aver a quarter of a clHtury (1799 — 1827). /( includes a/sa 
ficemt and flkerinisceilaneaiii pieces by Mrs, Trtneh. 

Trench (Capt. F., F.R.G.S.).— THE RUSSOINDIAN 

QUESTION, llistorlcaay, Strategically, and Politically con- 
sidered. By Capl. Trench, F.R.G.S. Wilh a Sketch of Central 
Asiatic Politics and Map of Central Asia. Crown 8vo. 7^. bd. 
" 7S< Rtaso-Indian, er Central Asian qttestian has fir stfirral nbviotit 
ttasens ieeH attracting much public attention in England, in Russia, and 
aisa en the Continent, luilhin the last year or two. , . . I have thought 
that the present vflnme, giving a short skeleh of the history of thit qvestion 
from its earliest origin, and condensing much of the most recent and inte- 
resting information on the subject, and en its collateral phases, might 
ferhaps ie acciptaile to those viho late an interest in it." — AutUOb'S 
Fkeface, 

Trevelyan (G.O., M.P.). — cawnpore. llIuBtrated with 
Plan. By G. O. Trevelyan, M.P., Author of "The Com- 
petition Wallali," Second Edition. Crown Svo. 6s. 
" In tkii boot tin art not spared one fact of the tad story ; but our 

fedings are not harrowed by the recital of imaginary ontrages. It is 

good /or us at home that toe have one who tells his tale so veil as does 

Mr. Trevelyan."— T/lI.1. Mall Gazettk. 

THE COMPETITION WALLAH. New Edition. Crown Svo. &r. 
" The earlier letters are especially interesting /or their racy descriptions 

ef European life in India Those that follaio are of more serious 

import, setting to tell the truth about the Hindoo character and English 
influences, good and bad, upon it, as well as to suggest some belter course 0/ 
treatment than that biiherlo rjol^n/."— EXAMINER. 

Vaughan (late Rev. Dr. Robert, of the British 

Quarterly}.— MEMOIR OF ROBERT A. VAUGHAN. 

Author of " Hours with the Mystics." By Robbrt Vaugiian, 

D.D. Second Edilion, revised and enlarged. Extra fcap. Bvo. S*- 

" It deserves a plate on the same shelf milh Stanley's ' Life of Arnold,' 

and Carlyle'i ' Stirling.' Dr. Vaughan has per/armed his painful iut 

not all unplearing task tuith exquisite good taste and //eling."—liOl*Con- , 

FORMtST. 
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Wagner.— MEMOIR of the rev. george wagner, 

M.A., late Incumbent of St. Stephen's Church, Brighton. By the 
Rev. J. N. SiMPKiNSON, M.A. Third and Cheaper Edition, cor- 
rected and abridged. 5/. , 

" A nu/re edifying biography we have rarely nut withj** — ^Literary 
Churchman. 

Wallace.— THE MALAY archipelago : the Land of the 
Orang Utan and the Bird of Paradise. A Narrative of Travel 
with Studies of Man and Nature. By Alfred Russel Wallace. 
With Maps and Illustrations. Second Edition. Two vols, crown 
8vo. 24J. 

*M carefully and deliberately composed narrative. . . . We advise 
cttr readers to do as we have done, read his book through.^* — ^TlMES. 

Ward (Professor).- THE HOUSE OF AUSTRIA in the 

THIRTY YEARS' WAR. Two Lectures, with Notes and Illus- 
trations. By Adolphus W. Ward, M. A., Professor of History 
in Owens College, Manchester. Extra fcap. 8vo. 2J. 6d, 

" Very compact and instructive."— YoUTmcHTLY Review. 

Warren.— AN ESSAY ON greek federal coinage. 

Hy the Hon. J. Leicester Warren, M.A. 8vo. 2s. 6d. 

*' JVie present essay is an attempt to illustrate Mr. Freeman's Federal 
Gmernmeut by aidence deduced from the coinage of the times and countries 
therein treated of" — Preface. 

Wilson.— A memoir of george WILSON, M. D., 

PM<.S. K., Regius Professor of Technology in the University of 
Edinburgh. By his Sister. New Edition. Crown 8vo. 6s. 
** An exquisite and touching portrait of a rare and beaut if d spirit.^' — 
Guardian. 

^Vilson (Daniel, LL.D.).— PREHISTORIC ANNALS 

OK SCOTLAND. By Daniel Wilson, LL.D., Professor of 
History and English Literature in University College, Toronto. 
New Edition, with numerous Illustrations. Two vols, demy 
8vo. 36J. 
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TTiis elaborate and learned work is divided into four Parts, Part I, 
deals with The Primeval or Stone Period : Aboriginal Traces^ Sepulchral 
'Memorials, Dtvellings, and Catacombs^ Temples^ lVeaf>onSy iSrc. &^c, ; 
Part J I. J The Bronze Period : The Meiallurgic Transition^ Primitive 
Bronze, Persoftal Ornamefits, Religion, Arts, and Domestic Habits, with 
other topics ; Part III,, The Iron Period : The Introduction of Iron, The 
Roman Itrvasion, Strongholds, <Sr»f. 6^r.; Part IV., The Christian Period : 
HistoriccU Data, the Norri^s Law Relics, Primitive and Mediaval 
Ecclesiology, Ecclesiastical and Miscellaneous Antiquities, The work is 
furnished with an elaborate Index* 

PREHISTORIC MAN. New Edition, revised and partly rc-written, 
with numerous Illustrations. One vol 8vo. 2is, 

This work, which carries out the principle of the preceding one, but xvith 
a wider scope, aims to ** view Alan, as far as possible, unaffected by those 
modifying influences which accompany the 'devdopmettt of nations and the 
maturity of a true historic period^ in order thereby to ascertai»t the sources 
from whence such development and maturity proceed." It contains, for 
example, chapters on t/te Primeval Transition; Speech; Metals; the 
Mound-Builders; Primitive Architecture ; the American Type; the Red 
Blood of the West, dr»r. dr-f. 

CHATTERTON: A Biographical Study. By Daniel Wilson, 
LL.D., Professor of History and English Literature in University 
College, Toronto. Crown 8vo. dr. 6</. 

TJie Author here regards Chatter ton as a Poet, not as a ^* mere resetter 
and defacer of stolen literary treasures. " Reviewed in this light, he has 
found much in the old materials capable of being turtied to ftew account : 
and to these materials research in various directions has enable him to 
make some additiofts. 



SECTION II. 

POETRY AND BELLES LETTRES. 

AUingham. — LAURENCE BLOOMFIELD IN IRELAND; 
or, the New Landlord. By William Allingham. New and 
Cheaper Issue, with a Preface. Fcap. 8vo. doth, 41. 6d, 

In the new Preface^ the state of Ireland^ with special reference to the 
Church measure^ is discussed, 

** It is vital with the naticnal character, , , , It has something <^ Pop^s 
point and GoldsmitJCs simplicity^ touched to a more modem issue."-^ 
Athen^um. 

Arnold (Matthew). — POEMS. By Matthew Arnold. 
Two vols. Extra fcap. 8vo. doth. 12s, Also sold separately at dx. 
each. 

Volume I. contains Narrative and Elegiac Poems; Volume II, Dra» 
matic and Lyric Poems, The txuo volumes comprehend the First and 
Second Series of the Poems, and the New Poems, 

NEW POEMS. Extra fcap. 8va dr. 6d, 

In this volume wUl be found** Empedocles on Etna ; " " Thyrsis *^ {written 
in commemoration of the late Professor Clough) ; " Epilogue to Lessings 
Laocoon;" ** Jlein/s Grave;" ** Ohermann once more." All these 
poems are also included in the Edition {two vols, ) above-metttioned, 

ESSAYS IN CRITICISM. New Edition, with Additions. Extra 
fcap. 8vo. dr. 

Contents : — Preface ; The Function of Criticism at the presetit time; 
The Literary Influence of Academies; Maurice de Guerin ; Eugenie 
de Guerin ; Ileinrich Heine ; Pagan and Mcdiaval Religious Sentiment; 
Joubert ; Spinoza and the Bible; Marcus Aurelius, 
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Arnold (Matthew) {continued)— 

ASPROMONTE, AND OTHER POEMS. Fcap. 8vo. cloth 
extra. 4^. 6d, 

Contents: — Poems for Italy ; Drdinatic Lyrics ; Miscellaneous. 

** Uncommon lyrical power and deep poetic feeling^ — LITERARY 
Churchman. 

Barnes (Rev. W.). — POEMS OF RURAL LIFE IN COM- 
MON ENGLISH. By the Rev. W. Barnes, Author of 
" Poems of Rural Life in the Dorset Dialect." Fcap. 8vo. dr. 
" In a high degree pleasant and novel. The book is by no means one 
which the lovers of descriptive poetry can afford to lose,'''* — ATHENiEUM. 

Bell. — ROMANCES AND MINOR POEMS. By Henry 
Glassford Bell. Fcap. 8vo. dr. 

" Full of life and gettiusy — Court CIRCULAR. 

Besant. — studies in early French poetry. By 

Walter Besant, M.A. Crown. Svo. %s, 6d, 

A sort of impression rests on most minds that French literature begins 
with the '''' sihle de Louis Quatorze;^^ any previous literature being for 
the m Oil part unknown or ignored. Few know anything of the ettormous 
literary activity that began in the thirteenth century, was carried on by 
Rulcbeuf Marie de France, Gaston de Foix, Thibault de Champagne, 
and Lorris ; was fostered by Charles of Orleans, by Margaret of Valois, 
by Francis the First ; that gave a crowd of versifiers to France, ettriched, 
streftgthened, developed, and fixed the French language, and prepared the 
way for Corneille and for Racine, The prestnt work atms to afford 
information and direction touching the early efforts of France in poetical 
literature, 

** In one moderately sized volume he has contrived to introduce us to the 
very best, if not to all of the early French poets,'' — ATHENiEUM. 

Bradshaw.— AN attempt to ascertain the state 

OF CHAUCER'S WORKS, AS THEY WERE LEFT AT 
HIS DEATH. With some Notes of their Subsequent History. 
By Henry Bradshaw, of King's College, and the University 
Library, Cambridge. In the IVess, 
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Brimley.— ESSAYS BY the late george brimley, 

M.A. Edited by the Rev. W. G. Clark, M. A. With Portrait. 
Cheaper Edition. Fcap. 8vo. 3J. 6df. 

Essays on literary topics ^ such as Tcftnysotfs ** Poems^^ CarlyUs 
^' Lift of Stirling,'' ''Bleak House,'' &-r., reprinted from Eraser, th€ 
Spectator, and like periodicals, 

Broome.— THE stranger of SERIPHOS. a Dramatic 
Poem. By Frederick Napier Broome. Fcap. 8vo. Sj. 

Founded on the Greek legend of Danae and Perseus, 

** Grace and beauty oj expression are Mr. Broom/ s characteristics ; 
and these qualities are displayed in many passages,*' — ATHENAEUM. 

Church (A. J.).— HOR.^ TENNYSONIAN^E, Sive Eclogae 
e Tennysono Latine redditne. Cura A. J. Church, A.M. 
Extra fcap. 8vo. (ts. 

Latin versions of Selectiotts from Tefinyson. Among the authors are 
the Editor, the late Professor Conington, Professor Seeley, Dr, Hessty^ 
Mr, Kebbel, afid other gentlemen, 

Clough (Arthur Hugh).— THE POEMS AND PROSE 

REMAINS OF ARTHUR HUGH CLOUGH. With a 
Selection from his Letters and a Memoir. Edited by his Wife. 
With Portrait. Two vols, crown 8vo. 2 1 J. Or Poems sepa- 
rately, as below. 

The late Professor Clough is well knffivn as a graceful, tender poet, 
and as the scholarly translator of Plutarch, The letters possess high 
interest, not biographical only, but literary — discussing, as they do, the 
most important questions of the time, always in a genial spirit. The 
''Remains'* include papers on " Retrettchment at Oxford ;" on Professor 
F, IV. Nciuman's book ** The Soul ;" on IVordsworth ; on the Formation 
of Classical English ; on some Modern Poems {Matthew Arnold and the 
late Alexander Smith), ^c. ^'c. 

THE POEMS OF ARTHUR HUGH CLOUGH, sometime Fellow 
of Oriel College, Oxford. With a Memoir by F. T. Palgrate. 
Third Edition. Fcap. Svo. 6s, 



» 
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" From the higher mind of cultivated^ all-questionings but still conser- 
votive England, in this our puzzled generation, we do not know of any 
utterance in literature so characteristic as the poems of Arthur Hugh 
. Clough" — Fraser's Magazine. 

Dante. — DANTE'S comedy, the hell. Translated by 
W. M. RossETTi, Fcap. 8vo. cloth. 5/. 

" The aim of this trdnslatwn of Dante may be summed up in one word 
•^Literality. , , . To follow Dante sefttence for sentence, line for line, 
word for word — neither more nor less — has been my strenuous endeavour, 
— Author's Preface. 

• 

De Vere. — the infant bridal, and other Poems. By 
Aubrey Db Vere. Fcap. 8vo. yj. 6d. 

** Air. De Vere has taken his place among the poets of the day. Pure 
and tender feeling, and that polished restraint of style which is called 
classical, are the charms of the volume,^"* — Spectator. 

Doyle (Sir F. H.)« — Works by Sir FRANCIS HASTINGS DOYLE, 
Professor of Poetry in the University of Oxford : — 

THE RETURN OF THE GUARDS, AND OTHER POEMS. 
Fcap. 8vo. 7j. 
" Good witu needs no bush, nor good verse a prefcue ; and Sir Francis 
DoyUs verses run bright and clear, and smack oj a classic vintage, • . • 
His chief characteristic, as it is his greatest charm, is the simple manliness 
which gives force to all he writes. It is a characteristic in these days rare 
enough, " — Exam i n er. 



LECTURES ON POETRY, delivered before the University of 
Oxford in 1868. Crown 8vo. jj. 6d. 

Three Lectures :— (i) Inaugural; (2) Provincial Poetry; (3) Dr 
Newman^ s *^ Dream of Gerontius'* 

"Full of thoughtful discrimination and fine insight: the lecture on 
* Provincial Poetry^ seems to us singularly true, eloquettt, and instructive^ 
— Spectator. 

Evans. — BROTHER FABIAN'S MANUSCRIPT, AND 
OTHER POEMS. By Sebastian Evans. Fcap. 8va doth, 
dr. 
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" In this volume wt have full as^ranee that kt has ' tkt ■vitinn and the 
fatuity dhliHt.' , , . Claitr and fidl of kindly kutiumr" — Glorb. 

Purnivall. — LE MORTE D'ARTHUK. Edited from tAcHarieiaa 
M.S. 1252, in the British Museum. By F. J. FubnIvaLL, M.A. 
With Essay by the late Heruert Cqlerjbge. Fcap, 8vo. is. dd. 

Leokiug la the iHlenst shamu by te many thousandi in Mr. Tennyion'i 
ArlAurian pools, the bIUbt and fMbliiArri have Ikeughl that the old 
vertien would poistst etnsideraile intenst. It is a reprint of the (derated 
Narldan etpy ; and is accompanied by index and glossary. 

Garnett. — idylls and epigrams, chiefly from the Greek 
Anthology. By RjCKAfiB Gaunrtt, Fcap. 8vo. u. W. 

"A charming liltU hook. For English readers, Mr. Garnelt's ti-ansla- 
lalians taill open a neni world of lhoaghl."—ViissTitmiTE3. Review. 

GUESSES AT TRUTH. By Two Brothers. With Vignette, 
Title, and Frontispiece, New Edition, with Memoir. Fcap. Svo. 6/. 

" The following year was memorable for the commencemenl of the 
' Ctusses at Truth. ' He and his Oxford brother, living as they did in 
eoustjnt and free interchange of thmghl an questiom ^ philosophy and 
literature and art; ddighling, each of them, in the epigrammatic lersefesi 
■which is the chartii of the ' Pent/a ' of Pascal, and the ' Caractires ' of La 
Bruyhre— agreed to utter themselvts in this form, and the boot appeared, 
anonymously, in two volumes, in 1817," — Mf.moir. 

Hamerton. — a PAINTER'S CAMP. By Phiup Gilbert 
IlAMEKToN. Second Edition, revised. Extra fcap. Bvo. 61, 

Book I. In England; Book II, In Scotland; Book III. In France. 
This is the story of an Artist's encampments and adoenttires. Tht 
headings of a few chapters may serve to comty a notion of the eharoeter 
ot the boot; A Walt on Ike Lancashire Moors ; tht Author his vunt 
ffouseiaper and Cooi ; Tents and Boats for the Highlands ; The Authtr 
encamps on an umnhabitid Island ; A Late Voyage; A Gipsy founts 
to Glen Coe; Concerning Moonlight and Old Castles; A lUlte French 
City; A Farm in the Autunoii, &'e. &•(. 
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" His pages sparkle with )iappy turtts of expression^ not a few well -told 
anecdotes^ and many observatiotis which are the fruit of attentive study and 
wise reflection on the complicated phenomena of human life^ as well as of 
unconscious nature^ — Westminster Review. 

ETCHING AND ETCHERS. A Treatise Critical and Practical. 
By P. G. Hamerton. With Original Plates by Rembrandt, 
Callot, Dujardin, Paul Potter, &c. Royal 8vo. Half 
morocco. 3IJ. 6d. 

*Wt is a workofivhich autJtor^ printer^ and publisher may alike feel 
proud. It is a worky too, of which none but a genuifu artist could by 
possibility have been the author,^^ — Saturday Review. 

Herschel.— THE ILIAD of homer. Translated into English 
Hexameters. By Sir John Herschel, Bart.- 8vo. i&r. 

A version of the Iliad in English Hexameters, The question of Homeric 
translation is fully discussed in the Preface. 

" // is admirable, fwt only for many intrinsic merits, but cu a great 
man^s tribute to Genius J*^ — Illustrated London News. 

HIATUS : the Void in Modem Education. Its Cause and Antidote. 
By OuTis. 8vo. 8j. 6d, 

TTte main object qf this Essay is to point out how the emotional element 
which underlies the Fine Arts is disregarded and undeveloped at this time 
so far as [despite a pretence at filling it up) to constitute an Educational 
Hiatus, 

HYMNI ECCLESIiE. See "Theological Section." 
Huxley (Professor).— LAY sermons, addresses, 

AND reviews. By T. H. Huxley, LL.D., F.R.S. Svo. 
lar. 6d. 

Fourtcai discourses on the folloiuing subjects : — On the Advisablettess of 
Improving Natural Knowledge ; Emancipation — Black and White ; A 
Liberal Education, and where to find it ; Scientific Education ; on the 
Educational Value of the Natural History Scietices ; on the Study oj 
Zoology; on the Physical Basis of Life ; the Scientific Aspects of Posi' 
fnfism ; on a Piece of Chalk ; Geological Contemporaneity and Persistent 
Types of Life ; Geological Reform ; the Origin of Species ; Criticisms on 
the ** Origin of Species ;^^ on Descartes' ** Discourse touching the Method 
of using one* s Reason rightly and of seeking Scientific Truth.** 
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Kennedy.— LEGENDARY FICTIONS OF THE IRISH 

CELTS. CollecledandNirratedby PaTrJCKKKNNBDV. CtOWB 

8vo. With Two IllQsIraUonB. ■}!. W. 

"A very admirable pofmlar stiKtion of Ike Irish fairy storUs and Ugmdi, 

in lohick thoa tuka art familiar -witA Mr. Croktt't, and olhrr sdicSoiu 

ef Ihe samt kind, w'dl jind mmh that is frtsh, and/nil of the ftculiar 

vivacily and hnmcur, and sometimes e^tn of Ihe ideal beauty, of the Irtu 

Cellic LegetW—SrECTATox. 

Kingsley (Canon).^S/r also "Histokic Section," "Works 
OF Fiction," and "Philosophy;" also "Juvenile Books, * 
aW" Theology." 

THE SAINTS' TRAGEDY : or, The True Story of Eliabelh of 
Hungary. By the Rev. Charles Kinoslev. With a Preface by 
the Rev. F, D. Mausick. Third Editioa. Fcup. 8vo. ji. 

ANDROMEDA, AND OTHER POEMS. Third EdLtion. Fcap. 

8v(J. St. 
PHAETHONj or. Loose Thouehls for Loose Tliinken. Third 

Edition, Crown 8vo. aj. 

Lowell (Professor). — among my books. Six Essayi, 

By James Russell Lowell, M.A,, Professor of Belles Lellre* 

in Harvard Collcee. Crown 8vo. p. fid. 

Six Essays: Dryden ; Witihcraft ; Shakespeare Once More; New 

Eitglrmd 7\im CeH/Mritt agv; Lesang; Rousseau and the Senli- 



UNDER THE WILLOWS, AND OTHER POEMS. By James 

Russell Lowell. Fcnp. Svo. 6f. 
"Under Ihe Willows is one aj Ihe most admirable hits ef idyllic work, 
short as it is, or perhaps beiaiisi it is short, Ihal hirve ban doiu in ourgeHt' 

ralivH." — Saturday Review. 

Masson (Professor). — essays, biographical and 

CRITICAL, Chiefly on the Brilish Poets. By David Massoh, 
LL.D., Professor of Rlieloric in the Uoivetsily of Edinburgh. 
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** Distin^ished by a remarkable power of analysis^ a clear statement 
of the actual facts on which speculation is based, and an appropriate 
beauty of language. These essays should be popular with serious men. " — 
AXHENitUM. 

BRITISH NOVELISTS AND THEIR STYLES. Being a Critical 
Sketch of the History of British Prose Fiction. Crown 8vo. Js. 6d, 

** Valuable for its lucid analysis of fundamental principles , its breadth 
of view, and stistained animation of styled — Spectator. 

MRS. JERNINGHAM'S JOURNAL. Second Edition. Extra fcap. 
8vo. JJ. dd, A Poem of the boudoir or domestic class, purporting 
"to be the journal of a newly-married lady. 

** One quality in the piece, sufficient oj itself to claim a momenfs atten* 
Hon, is that it is unique — original, indeed, is not too strong a 7vord — in 
the manner of its conception and execution, ^^ — Pall Mall Gazette. 



Mistral (F.). — MIRELLE: a Pastoral Epic of Provence. Trans- 
lated by H. Crichton. Extra fcap. 8vo. dr. 

*' This is a capital translation of the elegant a fid richly-coloured pastoral 
epic poem of M. Mistral which, in 1859, he dedicated in enthusiastic 

terms to Lamartine, // would be hard to overpraise the 

sweetness and pleasing freshness of this charming epic^ — ATHENiEUM. 

Myers (Ernest). — THE PURITANS. By Ernest Myers. 

Extra fcap. 8vo. cloth. 2J. (id, 

** // is not too much to call it a really grand poem, stately and dignified, 
and showing not only a high poetic mind, but also great power aver poetic 
expression, ^'^ — Literary Churchman. 

Myers (F. W. H.). — Poems. By F. W. H. Myers. Extra 
fcap. 8vo. 4r. 6^. Containing "ST. PAUL," "St. JOHN," and 
other Poems. 



Nettleship. — ESSAYS ON ROBERT BROWNING'S 
POETRY. By John T. Nettleship. Extra fcap. 8vo. 6j. dd. 



32 GENERAL CATALOGUE. 



This volume consists of Criticism on Contemporary Art, reprinted 
from Fraser, The Saturday Review, The Pall Mall Gazette, and other 
publicatiotis. 



Roby.— STORY OF A HOUSEHOLD, AND OTHER POEMS. 
By Mary K. Roby. Fcap, Svo. 5/. 

Shairp (Principal).— KILMAHOE, a Highland Pastoral, with 
other Poems. By John Campbell Shairp. Fcap. 8vo, 5J. 

** Kilmahoe is a Highland Pastoral ^ redolent of the warm soft air of 
the Western Lochs and Afoors, sketched out with remarkable grace and 
picturesqueness, " — S ATU RDAY Revi EW. 

Smith. — Works by Alexander Smith : — 

A tlFE DRAMA, AND OTHER POEMS. Fcap. 8vo. 2j. 6d, 

CITY POEMS. Fcap. 8vo. Sj. 

EDWIN OF DEIRA. Second Edition. Fcap. Svo. 5j. 

** A poem which is marked by the strength, sustained sweetness, and 
compact texture of real life." — North British Review. 

Smith. — POEMS. By Catherine Barnard Smith. Fcap. 
Svo. 5J. 

** Wealthy in feelings mcatiittg, finish, atid grace ; not without passion, 
which is suppressed, but the keener for that." — Athen.^U-M. 

Smith (Rev. Walter).— hymns OF CHRIST AND THE 

CHRISTIAN LIFE. By the Rev. Walter C. Smith, M.A. 
Fcap. 8vo. 6s. 

** I'ht'sc arc among the S7cectcst sacred poems 7ve have read for a long 
time. With no profuse imagery, expressing a range of feeling and 
expression by no means uncommon, they are true and elezated, and their 
pathos is profound and simple." — NONCONFORMIST. 
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Stratford de Redcliffe (Viscount). — shadows of 

THE PAST, in Verse. By Viscount Stratford de Red- 
cliffe. Crown 8vo. I or. 6</. 

" The vigorous words of one who has acted vigorously. They combine 
the fervour of politician and poet,** — GUARDIAN. 

Trench. — Works by R. Chenevix Trench, D.D., Archbishop 
01 Dublin. See also Sections ** Philosophy," "Theology," &c 

POEMS. Collected and arranged anew. Fcap. 8vo. Js, 6d, 
ELEGIAC POEMS. Third Edition. Fcap. 8vo. 2s, 6d, 

CALDERON'S LIFE'S A DREAM : The Great Theatre of the 
World. With an Essay on his Life and Genius. Fcap. 8vo. 
4s, 6d, 

HOUSEHOLD BOOK OF ENGLISH POETRY. Selected and 
arranged, with Notes, by R. C. Trench, D.D., Archbishop of 
Dublin. Extra fcap. 8vo. Ss, 6d. 

This volume is called a ** Household Book^^ by this name implying that 
it is a book for all — that there is nothing in it to preirnt it from being 
confidently placid in the hands of every member of the household. Speci- 
mens of all classes of poetry are givefi^ including selections from living 
authors. The Editor has aimed to produce a book ^^ which the emigrant^ 
finding room for little not absolutely necessary, might yet fifid 1 70m for 
in his trunk, and the traveller in his knapsack, and that on some ftarrow 
shelves wJiere there are few books this might be one,** 

** The Archbishop has conferred in this delightful volume an important 
gift on the whole English-speaking population of the world,** — Pall 
Mall Gazette. 

SACRED LATIN POETRY, Chiefly Lyrical. Selected and arranged 
for Use. Second Edition, Corrected and Improved. Fcap. 8vo. 

" The aim of the present volume is to offer to members of our English 
Church a collection of the best sacred Latin poetry, such as they shall be 
able entirely and heartily to accept and approve — a collection, that ts, in which 
they shall not be evermore liable to be offended, and to have the current of 
their sympathies checked, by coming upon that which, however beautiful as 

c 
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peltry, evt efki^ur respects thty muil TcjtctaHdtotidtmn — in whkk, loe, 
Ikiy ihail not f tar thiU snares are being laid for them, la tiitangli than 

vnaivarti in admiratiea for tmght lohich ii ineoniisttnt luilk their faith 
ami/ealty ta their euin ipiritual motktr." — Prepack. 

Turner.^ — SONNETS. By the Rev. Charles Tbnsysom 

TuKNER. Dt:di<»l?d to his bruther, the Poet Laureate. Fcsp. 

SvQ. 4J. td. 

" Thi StHHeti are dedicalid to Mr, TetiHytoH iy hii tmlhtr, and have, 

indefendenlly of their merits, an interest of assoeiation. They both Imiela 

■write in simple expressive Saion ; both lave to touch Iheir imagery in 

epithets rather than in formal similes ; both have a delieale Jiererflion 

tf rhythmical mevtmenl, and thus Mr. Turner hai oecasional lines inlveh, 

for phrase and muik, might 6e aitriial fa his brother. . . He kttouis Ike 

haunts of the laild rest, the shady nooks where light quivers thrm^ tht 

leaves, the ruralities.in shirt, of the land of imagination'' — AtHBNAUH. 

SMALL TABLEAUX. Fcap. 8vo. ^.bd. 

" These brief forms have not only a ptatiiar kind of interest fir tht 
student of En^isk poetry, but are iHtrinsicaUy de/ighlful, and will reward 
a eareful and frequent pentsal. Full of naivele, piety, lave, and invmloigt 
of Hottiral objects, and each expressing a siii^e and generally a simple 
subject by means of minute and original pietorial tenches, these lonneti 
have a place of their men."— Pall Mall Gazette. 

Vittoria Colonna.— life and poems. By Mts. Hbnry 

RoscoE. Crown 8vo. gs. 

The life of Vittoria Colonna, the celebrated Marchesa di Pescara, hat 
raaoed but ctirsory notice from any English vriler, though in tilery 
history tf Italy her name is mentioned viith great kemmr among the fiotts 
of tke sixteenth century. "In three hundred and fifty years," tays ker 
^grttpker, Viseonti, "there has been no other Italian lady who ran be 
rempared te her. " 

"It is 'written with good lusle, with quick and intelligent sympathy, 
accasionally with a real freshness and charm 0/ style." — PALL Mall 

Gazbtti. 

Webster .— Works by Augusta Webster ;— 

"If Mrs. Webster only remains true to herstlf. she viUl assuredly 
lake a higher rank as a poet than any tooman has yet di/nc." — 

WutminstrrRbview. 
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DRAMATIC STUDIES. Extra fcap. 8vo. 5/. 

"A volume as strongly marked by perfect taste as by poetic power,'**—' 
Nonconformist. 

PROMETHEUS BOUND OF i^SCHYLUS. Literally tnmslated 
into English Verse. Extra fcap. 8vo. 3^. 6d, 

" Closeness and simplicity combined with literary skill" — ATHENiCUM. 

** Afrs, Webster's * Dramatic Studies* and * Traftslation 0/ Prome- 
theus ' have won for her an honourable place among our female poets. 
She writes with remarkable vigour and dramatic realization^ and bids fair 
to be the most successful claimant of Mrs, Brownings mantle*"* — British 
Quarterly Review. 

MEDEA OF EURIPIDES. Literally translated into English Verse. 
Extra fcap. 8vo. 3J-. 6^. 

'' Mrs. Webster^ s translation surpasses our utmost expectations. It is a 
photograph of the original without any of that harshness which so often 
accompanies a photography — Westminster Review. 

A WOMAN SOLD, AND OTHER POEMS. Crown 8vo. 7^. (id. 
" Mrs. Webster has shewn us that she is able to draw admirably from 
the life; that she can observe with subtlety , and render her observations 
with delicacy ; that she can impersofiate complex conceptions^ and venture 
into which few living writers can follow her,^ — GUARDIAN. 

PORTRAITS. Second Edition. Extra fcap. 8vo. 3^. 6^. 

** Mrs. Webster's poems exhibit simplicity and tender tiess . . . her 
taste is perfect , . . This simplicity ts combined luith a subtlety of thought, 
feeling, and observation which demand that attetttion which only real 
lovers of poetry are apt to bestow. . . . If she only remains true to herselj 
she will most assuredly take a higher rank as a poet than any woman has 
yet dofte. " — Westm in ster Review. 

** With this volume before us it would be hard to deny her the proud 
position of the first living English poetess,** — Examiner. 

Woodward (B. B., F.S.A.).— specimens OF THE 

DRAWINGS OF TEN MASTERS, from the Royal Collection 
at Windsor Castle. With Descriptive Text by the late B. B. Wood- 
ward, B.A., F.S.A., Librarian to the Queen, and Keeper of 
Prints and Drawings. Illustrated by Twenty Autotypes by 
Edwards and Kidd. In 4to. handsomely bound, price 2y. 
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TTiis volume contains facsimiles of the works of Michael An^do^ Ptrugino^ 
Raphael^ ytdio Romano^ Leonardo da Vtnci, Giorgione^ Paul Veronese^ 
Roussin^ Albert Diirer^ Holbein, executed by the Autotype (Carbon) process, 
which may be accepted as, so far, perfect representations of the ofiginals. In 
mos^ cases some reductitn in size was necessary, and then the dimensions 
of the drawing itself have been given. Brief biographical memoranda oj 
the life of each master are inserted, solely to prevent the need of reference 
to other works, 

Woolner.— MY beautiful lady. By Thomas Woolner. 
With a Vignette by Arthur Hughes. Third Edition. Fcap. 
8vo. y. 

" It is clearly the product oj no idle hour, but a highly-conceived and 
faithfully-executed task, self-imposed, and prompted by that inward yearn- 
ing to utter great thoughts, and a wealth of pcLssionate feeling which is 
poetic genius. No man can read this poem without being struck by the 
fitness and finish of the workmanship, so to speak, as well as by the chas' 
tened and unpretending loftiness of thought which tervades the whole." — 
Globe. 

WORDS FROM THE POETS. Selected by the Editor of " Rays of 
Sunlight" With a Vignette and Frontispiece. i8mo. Extra 
cloth gilt, 2s. 6d. Cheaper Edition, l8mo. limp., is. 



GLOBE EDITIONS. 

Under the title GLOBE EDITIONS, the Publishers are 
issuing a uniform Series of Standard English Authors, 
carefully edited, clearly and elegantly printed on toned 
paper, strongly bound, and at a small cost. The names of 
the Editors whom they have been fortunate enough to 
secure constitute an indisputable guarantee as to the 
character of the Series. The greatest care has been taken 
to ensure accuracy of text; adequate notes, elucidating 
historical, literary, and philological points, have been sup- 
plied ; and, to the older Authors, glossaries are appended. 
The series is especially adapted to Students of our national 
Literature ; while the small price places good editions of 
certain books, hitherto popularly inaccessible, within the 
reach of alL 

Shakespeare. — the complete works of William 

SHAKESPEARE. Edited by W. G. Clark and W. Aldis 
Wright. Ninety-first Thousand. Globe 8vo. 3^. bd. 



(< 



A marvel of beauty y cheapness, and compactness. The whole works — 
playsy poemSf and sonnets — are contained in one small volume : yet the 
page is perfectly clear and readable. . . . For the busy man, above all 
for the working Student^ the Globe Edition is the best of all existing 
Shakespeare books,^* — AXHENifsUM. 

Morte D'Arthur. — sir thomas malory'S book of 

KING ARTHUR AND OF HIS NOBLE KNIGHTS OF 
THE ROUND TABLE. The Edition of Caxton, revised for 
Modem Use. With an Introduction by Sir Edward Strachey, 
Bart. Globe 8vo. 3.'. 6//. 
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**It is with the most perfect confidence tha rwe recommend this edition oj 
the old romance to every class oJ readers^* — Pall Mall Gazette. 

Scott.— THE POETICAL WORKS OF SIR WALTER 
SCOTT. With Biographical Essay by F. T. Palgrave. 
Globe 8vo. 3^. 6</. New Edition. 



*^ As a popular edition it leaves nothing to be desired. The want of 
such an one has long been felt^ combining real excellence with cheapness" 
— Spectator. 

Bums.— THE POETICAL WORKS AND LETTERS OF 
ROBERT BURNS. Edited, with Life, by Alexander SkiTH. 
Globe 8vo. y. 6d New Edition. 

" The works of the bard have never been offered in such a complete form 
n a single volume** — Glasgow Daily Herald. 

" Admirable in all respects,** — Spectator. 

Robinson Crusoe.— the adventures of robinson 

CRUSOE. By Defoe. Edited, from the Original Edition, by 
J. W. Clark, M.A., Fellow of Trinity College, Cambridge. 
With Introduction by Henry Kingsley. Globe 8vo. 3^. 6d, 

** The Globe Edition of Robinson Crusoe is a book to have and to keep. 
It is printed after the original editions^ Tuith the quaint old spellings and 
is published in admirable style as regards type, p^p^t and binding. A 
well-written and genial biographical introduction, by Mr. Henry Kingsley, 
is likewise an attractive feature of this edition.^* — Morning Star. 

Goldsmith.— GOLDSMITH'S MISCELLANEOUS WORKS. 
With Biographical Essay by Professor Masson. Globe 8vo. 
3j. (>d. 

This edition includes the whole of Goldsmith's Miscellaneous JVorks — 
the Vicar of Wakefield, Plays, Poems, &'c. Of the memoir the Scotsman 
nacspaper 7L*rites: ** Such an admirable compendium of the facts of 
Goldsmith's life, and so careful and minute a delineation of the mixed 
traits of his peculiar character, as to be a very model of a literaty 
biography. ** 
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Pope.— THE POETICAL WORKS OF ALEXANDER POPE. 

Edited, with Memoir and Notes, by Profeaaur Ward. Globe 
Svo. 31. bd. 
" Tht hoot is handsome and handy. . . . Tht tietet an many, and 
Ike matler of Iktm ii rici in i>ili:riie."—ATHEHJEVtt. 

Spenser. — the complete works of edmund 

SPENSER. Edited from the Original Editions and Manuscript!, 

by R. Morris, Member of tlie Council of the Philological Society. 

With a Memoir by J. W. IIaLEs, M.A-, late Fellow of Chiisfs 

Collide, Cambridge, Member of the Council of the Philoli^ica] 

Society, Globe Svo. y. 6d. 

"A letHplttt and eUarly printtd tdUioH of the wkoU works 0/ Spatser, 

earejully collated vn'lA Iht originalj, with eopiaia glossary, worthy — and 

higher praise it needs nol—of the bravHftd Globe Series. Tht a-ori it 

edited with all the eare so Hohle a poet deserves." — DAILY NEWS. 

Dryden — the POETICAL WORKS OF JOHN DRVDEN. 
Edited, with a Revised Teil, Memoir, and Notes, by W, D. 
Chkistic Globe Svo. 31, dd. 

" Tki iBork of the Editor has been done with mueh Jtiltttss, care, and 
tnirwl/dge ; awdl-vrilltn and exhauslivt memeir is prefixed, and the notes 
and text together hmie been so ledl treated as to mate the volume a filling 
companion /or those -which have preceded i/-^aj&iih is saying not a 
liiile."~OMLr Telegraph. 

Cowper.— THE POETICAL WORKS OF WILLIAM COW- 
PER. Edited, with Biographical Inltoduetian and Notes, by W. 
Ben HAH. 

V Other Standard Works are in the Press. 

*■• The Volumes of this Series m»y also be had in a variety o( morocco 
and calf bindings at very modenitP prices. 



GOLDEN TREASURY SERIES. 

Uniformly printed in i8mo., with Vignette Titles by Sir 
Noel Paton, T. Woolner, W. Holman Hunt, J. E. 
MiLLAis, Arthur Hughes, &c Engraved on Steel by 
Jeens. Bound in extra cloth, 4^. dd, each volume. Also 
kept in morocco. 

" Messrs, Afeumillan have, in their Golden Treasury Series especially, 
provided editions of standard works, I'olunies of selected poetry, and 
original compositions, which entitle this series to be called classical. 
Nothing can be better than the literary exeattion, nothing more degant 
than the material workmanship'* — British Quarterly Review. 



THE GOLDEN TREASURY OF THE BEST SONGS AND 
LYRICAL rOKMS L\ THE ENGLLSII LANGUAGE. 
Selected and arranged, with Notes, by FRANCIS TURNER 
Palgrave. 

" This dclii^htftil little volume, the Golden Treasury, which contains 
f natty of the best orii^iual lyrical pieces and songs in our language, grouped 
with care and skill, so as to illustrate each other like the pictures in a 
well -arranged gallery. ' ' — Q U A R T E RLY R E v i E W. 

THE CHILDREN'S GARLAND FROM THE BEST POETS. 

Selected and arranged by Coventry Paimorr. 

** // includes specimens of all the great masters in the art of poetry, 
selected with the matured Judgment of a man coneent?'ated on obtaining 
insight into the feelings and tastes of childhood, and desirous to awaken its 
finest impulses, to cultivate its keenest sensibilities^ — MoRNiNG Pt)ST. 
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THE COOK OF PRAISE. From the Best English Hymn Wiitere. 
Selecled and arrajiEcd by SiR RoUNdeLl Palmeh. A Ncm and 
Enlargai Editien, 

" AU previata compilations of this kind must undeniably for thifnstnl 
grvt plait tf tit Btek of Praise. . . . Tht tdeetuin has httn madt 
lArmgkimt viilk louitd judgment and critital taste. The pains invoivtd 
lit tiii compilaliBit must have ban im mena, embracing, as it does, rvery 
writer ef note in this speeitd province ef EHglish literature, and ranging 
uiiddy divergent tracks irf rtligioHs thought." — SATURDAY 

Review. 

THE FAIRY BOOK ; the Best Popular Fairy Stories. Selecled siid 
rendered anew by the Author of "John Halifax, Genti-eman." 

"A delightful seleclian, in a delightfnl exlemal form ; fUll of tht 
physieal splendour and vast opulence of proper fairy /41/1M."— SPECTATOR. 



' ' His lasli as a judge of eld poetry milt ht found, hy all atquainled with 
the various readings of old English Iliads, true enough la 'ustify hit 
undertaking so iritical a task." — SATURDAY REVIEW, 



THE JEST BOOK The Choicest Anecdoles and Sayings. Selected 
and arranged by Mask Leuox. 

and hist jest book thai has yet np/eared."-^SAntt.DtkV 




BACON'S ESSAYS AND COLOURS OF GOOD AND EVIL. 
With Notes and Glossarial Indei. By W. Alois Wri 
" The beoutifiil little edition of Bacon's Essays, now before us, does 
credit to the taste and aeholarship of J^r. Aldis Wright. . . . Jtputsthe 
reader in paisession of nil the tssential literary faets and chronology 
necessary for reading tht Essays in connexion milh Bacon's li/i and 

limes. " — S ^ECT ATOR. 
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THE PILGRIM'S PROGRESS from this World to that whicli is to 
come. By John Biikvam. 

"A btautiful and sckotarly rrprint." — SPECTATOR. 

THE SUNDAY BOOK OF POETRY FOR THE YOUNG. 
Selected and arranged by C, F, Alexander, 
"A vttU-stUeltd velum! ef Sacrat Foetiy." — Spectatoe. 

A BOOK OF GOLDEN DEEDS ef all Times and all Countries. 

Gathered and narrated anew. By the Author of " TuK HsiK OF 

Redclvffb." 

"■ . . To tht young, far ■oihom il h ejpeciaIlyiiireHii/d,ai a molt inltrtiting 

eeOtetien o/tirilliHg^oia viell told ; and to Ihrir dders, as a ustful hand- 

beek afrcfertnci, and a feasant oni la laki up ivhm Ihdr wish u la wkitt 

away a wraty kalf-haur. Wt havt sem ho friltia- gijt-boak for a long 

lime. " — AtkeNjCUM. 

THE POETICAL WORKS OF ROBERT BURNS. Edited, with 
Bic^rophicnl Memoir, Notes, aod Glossary, by AlekANDer 
Smith. Two Vols. 
"Beyond all quistion this is Iht most beautiful tditian ef Bums 

yel out." — Edinburgh Daily Review. 

THE ADVENTURE.? OF ROBINSON CRUSOE. Ediled from 
the Original Edition by J, W, Clark, M.A., Fellow of Trinity 
College, Cambridge. 
" Muiilaied and modijud ediiions of thii English dassU an so muek 

tkt rult, thai a cheap aiid pretty copy of it, rigidly exact to the original, 

wilt be a priu to many book-buyers.'' — EXAMINER. 

THE REPUBLIC OF PLATO. Translated into English, wifli 
Notes by J. LI. Da vies, M.A. and D, J. Vaughan, M.A, 
"A dainty and cheap lillli edition" — Exami.ner. 

THE SONG BOOK. Words nnd Tunes from the best Poets and 

Musicians. Selected uid arranged by John HtiLUUt. Professor 

of Vocal Mu^c in King's College, London. 

" A eheire collection of the cfcrling songs of England, Scotland, and 

Ireland, viilk the music of each prtfixid to tie words. Mirw muck Inu 

w/Uleiome pleasure such a boot can diffuse, and will diffuse, we tnut, 

Ikraugh many thousand families." — Examiner. 
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LA LYRE FRANCAISE. Selected and jranged, «-,Ui Notes, by 
GusTAVK MASaoN, French Master in Harrow School 
A sdrttuin cflht Ust French loxp ""d lyrk^l fic'ti. 



TOM BROWNS SCHOOL DAYS. By ai 



n Old Boy. 

far Kyi that fJtr w<u a^,Vw«."— ILLUSTKATKD TlMKf. 
A BOOK OF WORTHIES. G^thmd ttom Ihe OU HUtoiio ««i 
With VipieMe. 
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A BOOK OF GOLDEN THOUGHTS. Bf He««v Athvili, 
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